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(54) OPTOELECTRONIC DEVICE AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 

optoelectronic device such as a liquid crystal device, in < <, , . ^ ^ ^ „ , 

which light stability is enhanced and storage capacitance ^ 
is efficiently charged simultaneously. 
SOLUTION: The optoelectronic device is provided with a 
scanning line (3a), a data line (6a), a TFT (30) connected 
to these, a pixel electrode connected to this (9a), 
storage capacitance (70) including a pixel potential side 
capacity electrode (71) and a fixed potential side 
capacity electrode (72), and a cover layer (80) layered 
on a position covering at least a channel region (1aO of a 
semiconductor layer (1a) to compose the TFT when 
observed superficially, on a TFT array substrate (10). 
One electrode between the pixel potential side capacity 
electrode and the fixed potential side capacity 
electrodes, and the cover layer are formed from the 
same silicon layer. Then, the one electrode is formed so 
as to have a low resistance by being doped in a 
manufacturing process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The thin film transistor connected to the 
scanning line and the data line which carry out a 
phase crossover on a substrate, and this scanning 
line and the data line, The storage capacitance 
containing the pixel electrode connected to this 
thin film transistor, and the fixed potential side 
capacity electrode which opposite arrangement is 
carried out through a dielectric film, and is made 
into fixed potential at the pixel potential side 
capacity electrode which is connected to this pixel 
electrode and made into pixel electrode potential, 
and this pixel potential side capacity electrode, It 
has the cover layer of the semi-conductor layer 
which constitutes said thin film transistor by 
which looked at the channel field superficially at 
least, and the laminating was carried out to the 
wrap location. It is the electro-optic device 
characterized by forming one electrode and said 
cover layer from the same silicon layer among said 
pixel potential side capacity electrode and said 
fixed potential side capacity electrode. 
[Claim 2] The thickness of said cover layer is an 
electro -optic device according to claim 1 
characterized by being lOOnm - 300nm. 
[Claim 3] A part for the silicon layer which a part 
for the silicon layer which makes one [ said ] 
electrode has conductivity by doping an impurity, 
and makes said cover layer is an electro-optic 
device according to claim 1 or 2 characterized by 
conductivity being smaller than one [ said ] 
electrode by not doping said impurity 
[Claim 4] Said cover layer is an electro-optic 
device according to claim 3 characterized by not 
dissociating from one [ said ] electrode in pattern. 
[Claim 5] A part for the silicon layer which makes 
one [ a part for the silicon layer which makes said 
cover layer, and / said ] electrode is an electro-optic 
device according to claim 1 or 2 characterized by 
there being conductivity by doping an impurity. 
[Claim 6] One [ said ] electrode is an electro-optic 
device according to claim 5 which is said fixed 
potential side capacity electrode, and is 
characterized by not separating said cover layer 
from one [ said ] electrode in pattern. 
[Claim 7] Said cover layer is an electro-optic 
device according to claim 3 or 6 characterized by 
dissociating from one [ said ] electrode in pattern. 



[Claim 8] Said fixed potential side capacity 
electrode is an electro-optic device given in any 1 
term of claims 1-7 characterized by connecting 
with fixed potential wiring. 

[Claim 9] It is an electro-optic device given in any 
1 term of claims 1-7 characterized by having 
further the conductive upper light- shielding film 
which the laminating is carried out to said thin 
film transistor bottom on said substrate, and 
specifies the non-opening field of a pixel partially 
at least, connecting said fixed potential side 
capacity electrode to said upper light- shielding 
film, and being dropped on fixed potential through 
said upper light- shielding film. 
[Claim 10] It is an electro-optic device given in any 
1 term of claims 1-7 characterized by carrying out 
the laminating to said thin film transistor bottom 
on said substrate, having further the lower layer 
light- shielding film of wrap conductivity for said 
channel field from the this bottom, connecting said 
fixed potential side capacity electrode to said 
lower layer light- shielding film, and being dropped 
on fixed potential through said lower layer 
light- shielding film. 

[Claim 11] It is an electro-optic device given in any 
1 term of claims 1-10 characterized by forming the 
electrode of another side from the same layer as 
the gate electrode layer which constitutes said 
thin film transistor among said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode. 

[Claim 12] It is an electro-optic device given in any 
1 term of claims 1-10 characterized by forming the 
electrode of another side from the same layer as 
said semi-conductor layer among said pixel 
potential ^sidie - capacity electrode and said fixed 
potential side capacity electrode. 
[Claim 13] It is an electrd optic device given in any 
1 term of claims 1-10 characterized by forming the 
electrode of another side from the same layer as 
said pixel electrode among said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode. 

[Claim 14] The process which forms on a substrate 
the scanning line and the data line which carry 
out a phase crossover, and the process which forms 
the thin film transistor connected to this scanning 
line and the data line, The process which forms 
the storage capacitance containing the process 
which forms the pixel electrode connected to this 
thin film transistor, and the fixed potential side 
capacity electrode which opposite arrangement is 
carried out through a dielectric film, and is made 
into fixed potential at the pixel potential side 
capacity electrode which is connected to said pixel 
electrode and made into pixel electrode potential, 
and this pixel potential side capacity electrode, It 
has the process which forms the cover layer of the 
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semi conductor layer which constitutes said thin 
film transistor by which looks at a channel field 
superficially at least, and a laminating is carried 
out to a wrap location. The manufacture approach 
of the electro optic device characterized by 
forming one electrode and said cover layer from 
the same silicon layer among said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode at the process which forms 
the process which forms said storage capacitance, 
and said cover layer. 

[Claim 15] The manufacture approach of the 
electro-optic device according to claim 14 
characterized by the conductive thing to give at a 
part for the silicon layer which makes one [ said ] 
electrode by the ion implantation which carries 
out the mask of the part for the silicon layer which 
makes said cover layer at the process which forms 
said storage capacitance. 

[Claim 16] The thin film transistor connected to 
the scanning line and the data line which carry 
out a phase crossover on a substrate, and this 
scanning line and the data line, The storage 
capacitance containing the pixel electrode 
connected to this thin film transistor, and the 
fixed potential side capacity electrode which 
opposite arrangement is carried out through a 
dielectric film, and is made into fixed potential at 
the pixel potential side capacity electrode which is 
connected to this pixel electrode and made into 
pixel electrode potential, and this pixel potential 
side capacity electrode, It is the electro optic 
device which is equipped with the 
protection-from-light layer which becomes with 
the silicon of the semi-conductor layer which 
• constitutes said thin - film ^ transistor ■ by -which 
looked at the channel field superficially at least, 
and the laminating was carried out to the wrap 
location, and is characterized by forming one 
electrode of said storage capacitance in said 
protection-from-light layer and this layer. 
[Claim 17] One electrode of said storage 
capacitance formed in said protection-from light 
layer and this layer is an electro optic device 
according to claim 16 characterized by connecting 
said protection-from light layer to the 
protection-from -light layer of a wrap 2nd. 
[Claim 18] One electrode of said storage 
capacitance formed in said protection-from-light 
layer and this layer is an electro-optic device 
according to claim 16 or 17 characterized by 
having the protection-from-light layer of a wrap 
3rd for said semi conductor layer in the lower 
layer of said semi-conductor layer. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to 



the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the 
electro -optic device of the format equipped with 
the storage capacitance for holding the potential 
written especially in the pixel electrode, and the 
thin film transistor for pixel switching (TFT is 
called suitably below Thin Film Transistor 0 into 
the laminated structure on a substrate, and the 
technical field of the manufacture approach. 
[0002] 

[Background of the Invention] In the electro-optic 
device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of 
TFT for pixel switching established in each pixel, 
a current will occur in excitation by light and the 
property of TFT will change. It becomes important 
to shade the incident fight to the channel field and 
its boundary region of TFT especially, in the case 
of the electro-optic device for the light valves of a 
projector, since the reinforcement of incident fight 
is high, then, the light- shielding film which 
specifies the opening field of each pixel 
conventionally established in the opposite 
substrate - or it is constituted so that the starting 
channel field and its boundary region may be 
shaded with the data line which consists of metal 
membranes, such as aluminum, while passing 
through a TFT top. Moreover, the technique of 
decreasing the light which carries out incidence to 
a channel field by the light- shielding film formed 
in JP,9-33944,A from a-Si (amorphous silicon) 
with a large refractive index is indicated. 
Furthermore, the light- shielding film which 
consists of a refractory metal may be prepared 
also in the location (namely, under TFT) which 
counters on a TFT array substrate at TFT. for pixel .-■ 
switching. Thus, if a light* shielding film is 
prepared also in the "TFT bottom, when the 
rear-face reflection from a TFT array substrate 
side and two or more electro optic devices are 
combined through prism etc. and it constitutes one 
optical system, it can prevent that the incident 
light which runs through prism etc. carries out 
incidence to TFT of the electro-optic device 
concerned from other electro-optic devices. 
[0003] On the other hand, generally, if a scan 
signal is supplied to the gate electrode of TFT 
through the scanning line in this kind of 
electro-optic device, TFT will be made into an ON 
state and the picture signal supplied to the source 
field of a semi conductor layer through the data 
line will be supplied to a pixel electrode through 
between the source-drain concerned of TFT. In 
order to cover a long time farther than the time 
amount made into this ON state and to hold the 
electrical potential difference of each picture 
signal supplied through TFT since only a short 
time is extremely performed for every pixel 
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electrode through TFT, as for supply of such a 
picture signal, it is common to each pixel electrode 
that storage capacitance is added (to liquid crystal 
capacity etc. and juxtaposition). And such storage 
capacitance equips the capacity electrode which is 
installed from the conductive polish recon film 
which generally constitutes the drain field of TFT 
connected to the pixel electrode, and is made into 
pixel electrode potential, and this capacity 
electrode with the capacity line made into fixed 
potential including the electrode section by which 
opposite arrangement was carried out through the 
dielectric film, and is constituted. 
[0004] 

[Problem(s) to be Solved by the Invention] 
However, according to the various 
protectionfromlight techniques mentioned above, 
there are the following troubles. That is, according 
to the technique which forms a light- shielding film 
on an opposite substrate and a TFT array 
substrate first, the protection from light to the 
light which looked at in three dimension, for 
example, has estranged considerably through a 
liquid crystal layer, an electrode, an interlayer 
insulation film, etc., and carries out incidence 
aslant to between both is not enough between a 
light* shielding film and a channel field. In 
addition, finally the multiple echo light in which 
the reflected light or this which requires the light 
which invaded in the electro-optic device from the 
field without a light- shielding film after being 
reflected by the inside (namely, near field facing a 
channel field) of a light- shielding film or the data 
line was further reflected by the inside of a 
light- shielding film or the data line may arrive at 
the channel field of TFT: Moreover, since the data 
line needs to arrange an interlayer insulation film 
thick among both to extent which sees 
superficially, and is formed in the shape of [ which 
intersects perpendicularly with the scanning fine 
and is extended ] a stripe, and can disregard the 
bad influence of capacity coupling of the data line 
and a channel field according to the technique 
which shades with the data line, it is 
fundamentally difficult to fully shade. Moreover, 
according to the technique given in JP,9-33944,A, 
in order to form the a Si film on a gate line, and to 
reduce the bad influence of capacity coupling of a 
gate electrode and the a-Si film, it is necessary to 
stack a comparatively thick interlayer insulation 
film among both. Consequently, while a laminated 
structure carries out complicated hypertrophy 
with a Si film, an interlayer insulation film, etc. 
which are formed additionally, it is difficult to 
perform sufficient protection from light to slanting 
incident light and internal reflection fight too. It 
takes for attaining highly minute -izing of an 
electro optic device, or detailed ization of a pixel 



pitch, and according to the various conventional 
protection from light techniques mentioned above, 
it becomes more difficult to give sufficient 
protection from light, and there is a trouble that a 
flicker etc. will arise and the grace of a display 
image will fall by change of the transistor 
characteristics of TFT in order to meet a general 
request called high-definition-izing of a display 
image in recent years especially. 
[0005] On the other hand, according to the 
technique which adds the storage capacitance 
mentioned above, there are the following troubles. 
Namely, although what a pixel numerical aperture 
is raised for (that is, the opening field which 
display light penetrates is extended in each pixel 
to the non-opening field in each pixel which 
display light does not penetrate) becomes 
important in this kind of electro optic device, 
making a pixel pitch detailed for 
high-definition-izing of a display image Thus, the 
non-opening field of each pixel which can wire the 
scanning line and a capacity line becomes narrow 
with a raise in the numerical aperture of a pitch 
minutely pixel. For this reason, it becomes 
difficult to give sufficient conductivity for to make 
the storage capacitance of sufficient magnitude, 
the scanning line, or a capacity line, so that 
detailed-ization of a pixel pitch progresses. And if 
sufficient storage capacitance is not obtained or 
sufficient conductivity for the scanning line or a 
capacity line is not acquired, finally, the cross talk 
and ghost in a display image will increase, and the 
trouble of carrying out image quality degradation 
will arise. 

[0006] Let it be a technical problem to offer the 
electro^optic device which- this -invention is -made 
in view of an above-mentioned trouble, and it 
excels in lightfastness, and can make storage 
capacitance efficiently, and its manufacture 
approach. 
[0007] 

[Means for Solving the Problem] The scanning line 
and the data line which carry out a phase 
crossover on a substrate in order that the 
electro-optic device of this invention may solve the 
above-mentioned technical problem, The thin film 
transistor connected to this scanning line and the 
data fine, and the pixel electrode connected to this 
thin film transistor, The storage capacitance 
containing the fixed potential side capacity 
electrode which opposite arrangement is carried 
out through a dielectric film, and is made into 
fixed potential at the pixel potential side capacity 
electrode which is connected to this pixel electrode 
and made into pixel electrode potential, and this 
pixel potential side capacity electrode, It has the 
cover layer of the semi-conductor layer which 
constitutes said thin film transistor by which 
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looked at the channel field superficially at least, 
and the laminating was carried out to the wrap 
location, and one electrode and said cover layer 
are formed from the same silicon layer among said 
pixel potential side capacity electrode and said 
fixed potential side capacity electrode. 
[0008] according to the electro -optic device of this 
invention, a thin film transistor is seen 
superficially and covered with the cover layer 
which consists of various kinds of silicon layers, 
such as p Si (polish recon film), a Si (amorphous 
silicon film) or doped silicon, and non doped silicon, 
from the bottom namely, a substrate top - setting 
- from a top. Generally such a silicon layer wears 
the brown taste, and has the property in which the 
rate of light absorption absorbs light highly 
(namely, low [ permeability ]), compared with 
glass ingredients which constitute an interlayer 
insulation film, such as PSG (phosphorus silicate 
glass) and BSG (boron silicate glass). If it is a 
silicon layer here, unlike the case where it shades 
in metal layers, such as Ti (titanium) and Cr 
(chromium), only the part which is small and ends 
can approach a thin film transistor, and the stress 
generated between semi conductor layers, gate 
electrode layers, etc. which constitute a thin film 
transistor can arrange it. That is, even if it 
arranges the cover layer which consists of the 
silicon layer concerned through the insulator layer 
between films on a thin film transistor, the stress 
generated the inside of manufacture and after 
product completion hardly poses a problem. If 
especially optical reinforcement is raised, since 
the need of it being necessary to make it thicker, 
detaching to a distance for the stress relaxation 
accompanying this;: and^arranging-also in the- case 
of a metal layer [ such ] for protection, from light 
will Come out, the cover layer which consists of a 
silicon layer is very advantageous, furthermore, 
the thing for which a cover layer is formed from a 
non doped silicon layer without conductivity ■ or 
while forming from a silicon layer with 
conductivity, even if it carries out contiguity 
arrangement of a cover layer and the thin film 
transistor (especially the gate electrode and 
semi conductor layer) mutually by dropping on 
fixed potential, capacity coupling between both 
hardly poses a problem Therefore, according to 
this invention, the cover layer in which contiguity 
arrangement is possible can perform protection 
from light to the light (for example, slanting 
incident fight, internal reflection light, multiple 
echo light, return light from a rear face, etc.) 
which is going to carry out incidence to a channel 
field near the channel field concerned, without 
causing the problem concerning stress and 
capacity coupling. For this reason, according to 
this invention, since slanting incident light etc. 



can fully be shaded by the light- shielding film 
relatively arranged in the distance like the 
background technique mentioned above, it is very 
advantageous. 

[0009] And according to this invention, the 
potential written in the pixel electrode through 
the data line and a thin film transistor can be 
comparatively held over long duration with the 
storage capacitance in which one electrode was 
formed from the same silicon layer as a cover layer 
in this way. That is, the storage capacitance 
concerned can be built, avoiding the complication 
or hypertrophy of a laminated structure by 
carrying out the laminating of the conductive 
layer chiefly used only as an electrode of storage 
capacitance additionally. Under the present 
circumstances, if one electrode is a fixed potential 
side capacity electrode, it is not necessary to 
separate and carry out patterning of a cover layer 
and one electrode irrespective of whether a part 
for the silicon layer which forms a cover layer is 
used as non doped silicon without conductivity, or 
it considers as doped silicon with conductivity. 
Moreover, what is necessary is just to let a part for 
the silicon layer which forms a cover layer be a 
non doped silicon layer without conductivity, if one 
electrode is a pixel potential side capacity 
electrode (floating potential is sufficient as the 
potential of a cover layer in this case). Or while 
using as a doped silicon layer with conductivity a 
part for the silicon layer which forms a cover layer, 
it is [ that what is necessary is to separate a cover 
layer and one electrode and just to carry out 
patterning ] good to drop a cover layer on fixed 
potential preferably in this case. In addition, as 
fixed-potential, touch-down potential is ^sufficient 
and counterelectrode potential is sufficient, 
anyway, a cover layer gives conductivity arid drops 
on fixed potential so that contiguity arrangement 
to a channel field may be possible -- or it is better 
not to give conductivity. Thus, storage capacitance 
is efficiently made and put in the field on the 
limited substrate, preventing that a laminated 
structure complicates or ******s as a whole, since 
the same silicon layer as a cover layer can be used 
as one electrode of storage capacitance according 
to this invention, satisfying the conditions that it 
is desirable for the light absorption in a cover 
layer. 

[0010] Attaining high numerical aperture-ization 
of a pitch minutely pixel especially with the 
storage capacitance efficiently made by 
coincidence, avoiding the problem that it is 
possible according to this invention to excel, in 
lightfastness and to make storage capacitance 
efficiently the above result, a flicker etc. will arise 
by change of the transistor characteristics of a 
thin film transistor, and the grace of a display 



-4- 



JP2001-356709A 



image will fall by the especially excellent 
lightfastness, the cross talk and ghost in a display 
image are reduced, and image quality can be 
improved. 

[0011] In addition, the so-called bottom gate mold 
located in the channel field bottom is sufficient as 
the gate electrode with which the so-called top 
gate mold located in the channel field bottom is 
sufficient as the gate electrode which consists of a 
part of scanning line with an electrode, and it 
consists of a part of scanning line as such a thin 
film transistor. Moreover, the upper part of the 
scanning line or a lower part is sufficient as the 
location between layers of storage capacitance on 
a substrate. In addition, the upper part of the 
scanning line or a lower part is sufficient also as 
the location between layers of a pixel electrode on 
a substrate. Moreover, the thin film transistor 
bottom is sufficient also as a laminating location 
of a cover layer, and the bottom is sufficient. 
Furthermore, about the vertical relation on the 
substrate of a pixel potential side capacity 
electrode and a fixed potential side capacity 
electrode, whichever is sufficient, and the 
electrode of another side can consist of same film 
as each electric conduction film, such as a 
semi -conductor layer, the scanning line, the data 
line, a light- shielding film, and a pixel electrode. 
In addition, like the above, the electro-optic device 
of a transparency mold is sufficient as the 
electro optic device of this invention constituted, 
and the electro optic device of a reflective mold is 
sufficient as it. 

[0012] In one mode of the electro optic device of 
this invention, the thickness of said cover layer is 
-lOOnm - 300nnr:- i^.?v«w^r. H v •^-^-^--v 
[0013] According to this mode, that rate of light 
absorption is fully practically raised by setting 
preferably lOOnm - 300nm of thickness of a cover 
layer to about 200nm. And if it is thickness of this 
level, the stress generated by existence of the 
cover layer concerned will hardly pose a problem 
practically, either, but will be stopped by extent 
from which the level difference in the substrate 
side of the pixel electrode which originates in 
existence of a cover layer further and is generated 
hardly poses a problem practically, either. 
[0014] In other modes of the electro-optic device of 
this invention, a part for the silicon layer which a 
part for the silicon layer which makes one [ said ] 
electrode has conductivity by doping an impurity, 
and makes said cover layer has conductivity 
smaller than one [ said ] electrode by not doping 
said impurity. 

[0015] According to this mode, by doping an 
impurity, one electrode is that with conductivity 
(that is, it consists of doped silicon), and may 
function good as an electrode of storage 



capacitance. On the other hand, conductivity of a 
cover layer is small by not doping an impurity 
(that is, it consists of non doped silicon). For this 
reason, since capacity coupling hardly poses a 
problem even if it carries out contiguity 
arrangement of the cover layer at a thin film 
transistor (especially that gate electrode and 
semi-conductor layer), the incident light of the 
slant which is going to carry out incidence to a 
channel field etc. is absorbable to a channel field 
with the cover layer by which contiguity 
arrangement was carried out. According to this 
mode which divides both by the existence of a dope 
as compared with the case where the cover layer 
which has conductivity especially, and one 
electrode are separated in pattern, higher 
dependability is acquired. 

[0016] In a mode with the small conductivity of 
this cover layer, said cover layer does not need to 
be separated from one [ said ] electrode in pattern. 
[0017] That is, if constituted in this way, even if it 
does not dissociate from one electrode in pattern, 
since conductivity (consisting of non doped silicon) 
of a cover layer is small, also when one electrode is 
a pixel potential side capacity electrode, the 
potential of a cover layer will not sway according 
to pixel electrode potential. Therefore, most things 
for which potential fluctuation of a cover layer 
does a bad influence to a channel field cannot be 
found. Or if one electrode is a fixed potential side 
capacity electrode, most things for which potential 
fluctuation of a cover layer does a bad influence to 
a channel field too cannot be found. Therefore, it is 
not necessary to cause the complication of a 
laminated structure and the dependability fall of 
equipment" by ^ separating - in pattern- the cover 
layer and one electrode which consist of same 
silicon layer. Since the area of one electrode of 
storage capacitance can be extended as compared 
with the case where it separates into coincidence, 
the increment in storage capacitance can be aimed 
at. 

[0018] Or in other modes of this invention, a part 
for the silicon layer which makes one [ a part for 
the silicon layer which makes said cover layer, and 
/ said ] electrode has conductivity by doping an 
impurity. 

[0019] According to this mode, by doping an 
impurity, one electrode is that with conductivity 
(that is, it consists of doped silicon), and may 
function good as an electrode of storage 
capacitance. And a cover layer has conductivity by 
doping an impurity similarly (that is, it consists of 
doped silicon). Therefore, in this case, since 
capacity coupling hardly poses a problem by 
dropping a cover layer on fixed potential even if it 
carries out contiguity arrangement at a thin film 
transistor (especially that gate electrode and 



-5- 



JP2001-356709A 



semi-conductor layer), the incident light of the 
slant which is going to carry out incidence to a 
channel field etc. is ahsorbable to a channel field 
with the cover layer by which contiguity 
arrangement was carried out. 

[0020] In the mode which has conductivity in this 
cover layer, one [ said ] electrode is said fixed 
potential side capacity electrode, and said cover 
layer does not need to be separated from one 
[ said ] electrode in pattern. 

[0021] Thus, if constituted, since one electrode will 
be a fixed potential side capacity electrode, let the 
cover layer which is not separated from the 
electrode of one of these in pattern be fixed 
potential. Therefore, even if it carries out 
contiguity arrangement of the cover layer at a thin 
film transistor (especially the gate electrode and 
semi conductor layer), capacity coupling hardly 
poses a problem. Since the area of one electrode of 
storage capacitance can be extended as compared 
with the case where it separates into coincidence, 
the increment in storage capacitance can be aimed 
at. 

[0022] Or in the mode with the small conductivity 
of these cover layers, or the mode which has 
conductivity in a cover layer, said cover layer may 
be separated from one [ said ] electrode in pattern. 
[0023] Thus, first, if constituted, when the 
conductivity of a cover layer is a small mode, it is 
not because it is [ whether one electrode is a fixed 
potential side capacity electrode or ] a pixel 
potential side capacity electrode, but potential 
fluctuation of a cover layer can be reduced more 
certainly, moreover, the voice which has 
conductivity in a cover layer - when like, it is not 
* ^because it is [ whether-- one^ electrode- is-a fixed 
potential side capacity electrode or ] a pixel 
potential side capacity electrode, and if a cover 
layer with the conductivity separated from one 
electrode in pattern is made into fixed potential, 
even if it carries out contiguity arrangement of the 
cover layer at a thin film transistor (especially the 
* gate electrode and semi conductor layer), capacity 
coupling will hardly pose a problem. In addition, 
relaxation of the stress resulting from making 
both additionally in a laminated structure can be 
aimed at by separating both. In addition, such a 
cover layer may be separated in the shape of an 
island for every pixel. 

[0024] In other modes of the electro-optic device of 
this invention, said fixed potential side capacity 
electrode is connected to fixed potential wiring. 
. [0025] According to this mode, since it connects 
with fixed potential wiring of the capacity line 
which is spread around the shape of a grid, and in 
the shape of a stripe for example, in an image 
display field, and is installed outside an image 
display field, and is dropped on touch-down 



potential or counterelectrode potential, let a fixed 
potential side capacity electrode be fixed potential 
certainly and stably. 

[0026] Or in other modes of the electro-optic device 
of this invention, it has further the conductive 
upper light- shielding film which the laminating is 
carried out to said thin film transistor bottom on 
said substrate, and specifies the non-opening field 
of a pixel partially at least, and it connects with 
said upper light- shielding film, and said fixed 
potential side capacity electrode is dropped to 
fixed potential through said upper light- shielding 
film. 

[0027] According to this mode, the non-opening 
field of each pixel is partially prescribed at least 
by the upper light- shielding films, such as the 
shape of the shape of a grid by which the 
laminating was carried out to the transistor 
bottom, the shape of a stripe, and an island. And it 
becomes possible to achieve such two functions, 
reducing complication of a laminated structure, 
since there is conductivity in the starting upper 
fight- shielding film and it has not only a 
pro tection-from -light function but a function as 
**** potential wiring. And by using the upper 
light- shielding film by which the laminating was 
especially carried out in this way to the thin film 
transistor bottom as fixed potential wiring, 
contact between the upper fight- shielding film and 
a fixed potential side capacity electrode can be 
taken also in the part where it sees superficially 
on a substrate and a semi-conductor layer exists. 
Furthermore, since a silicon layer can be 
immediately stacked after dielectric film 
formation of storage capacitance by using the 
upper-light- shielding film by which ^the laminating 
was carried out in this way . to the thin film 
transistor bottom as fixed potential wiring, a 
production process top is also very advantageous. 
[0028] Or in other modes of the electro -optic device 
of this invention, the laminating is carried out to 
said thin film transistor bottom on said substrate, 
and it has further the lower layer light- shielding 
film of wrap conductivity for said channel field 
from the this bottom, and it connects with said 
lower layer light- shielding film, and said fixed 
potential side capacity electrode is dropped to 
fixed potential through said lower layer 
light- shielding film. 

[0029] According to this mode, the non-opening 
field of each pixel is partially prescribed at least 
by lower layer light- shielding films, such as the 
shape of the shape of a grid by which the 
laminating was carried out to the transistor 
bottom, the shape of a stripe, and an island. And it 
becomes possible to achieve such two functions, 
reducing complication of a laminated structure, 
since there is conductivity in the starting lower 
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layer light- shielding film and it has not only a 
protection-from -light function but a function as 
**** potential wiring. 

[0030] In other modes of the electro-optic device of 
this invention, the electrode of another side is 
formed from the same layer as the gate electrode 
layer which constitutes said thin film transistor 
among said pixel potential side capacity electrode 
and said fixed potential side capacity electrode. 
[0031] Since according to this mode one electrode 
consists of same silicon layer as a cover layer and 
the electrode of another side consists of the same 
layer as the gate electrode layer which consists of 
conductive polish recon film, construction of 
storage capacitance is attained avoiding 
complication and hyper trophy of a laminated 
structure. In addition, what is necessary is just to 
dissociate in [ a gate electrode layer and the 
electrode of another side ] pattern in this case. 
[0032] In other modes of the electro-optic device of 
this invention, the electrode of another side is 
formed from the same layer as said 
semi conductor layer among said pixel potential 
side capacity electrode and said fixed potential 
side capacity electrode. 

[0033] Since according to this mode one electrode 
consists of same silicon layer as a cover layer and 
the electrode of another side consists of the same 
layer as the semi-conductor layer which consists 
for example, of polish recon film, construction of 
storage capacitance is attained avoiding 
complication and hypertrophy of a laminated 
structure. In addition, what is necessary is just to 
form the electrode of another side from the drain 
field of a semi-conductor layer in this case (that is, 
it- is r - : - -riot ^ Hece ssary * s - to - ^dissociate -> \ in ^ [ -a 
semi-conductor layer and the electrode of another 
side ] pattern). 

[0034] In other modes of the electro-optic device of 
this invention, the electrode of another side is 
formed from the same layer as said pixel electrode 
among said pixel potential side capacity electrode 
and said fixed potential side capacity electrode. 
[0035] Since according to this mode one electrode 
consists of same silicon layer as a cover layer and 
the electrode of another side consists of the same 
layer as the pixel electrode which consists for 
example, of ITO (Indium Tin Oxide) film, 
construction of storage capacitance is attained 
avoiding complication and hypertrophy of a 
laminated structure. In addition, since it does not 
only dissociate in pattern and the electrical 
installation between errors due to curvature and 
refraction is obtained [ electrode / the pixel 
potential side capacity electrode, then / of another 
side / the electrode and pixel electrode ] in the 
electrode of another side in this case, it is 
advantageous. 



[0036] The process which forms on a substrate the 
scanning line and the data line which carry out a 
phase crossover in order that the manufacture 
approach of the electro-optic device of this 
invention may solve the above-mentioned 
technical problem, The process which forms the 
thin film transistor connected to this scanning line 
and the data line, The process which forms the 
storage capacitance containing the process which 
forms the pixel electrode connected to this thin 
film transistor, and the fixed potential side 
capacity electrode which opposite arrangement is 
carried out through a dielectric film, and is made 
into fixed potential at the pixel potential side 
capacity electrode which is connected to said pixel 
electrode and made into pixel electrode potential, 
and this pixel potential side capacity electrode, It 
has the process which forms the cover layer of the 
semi conductor layer which constitutes said thin 
film transistor by which looks at a channel field 
superficially at least, and a laminating is carried 
out to a wrap location. At the process which forms 
the process which forms said storage capacitance, 
and said cover layer, one electrode and said cover 
layer are formed from the same silicon layer 
among said pixel potential side capacity electrode 
and said fixed potential side capacity electrode. 
[0037] According to the manufacture approach of 
the electro-optic device of this invention, the 
process which forms the scanning line and the 
data line, the process which forms a thin film 
transistor, the process which forms a pixel 
electrode, the process which forms storage 
capacitance, and the process which forms a cover 
layer get mixed up in the sequence according to 
the laminated -structure^ of the electro-optic: device 
concerned, or is performed to coincidence. At the 
process which forms the process which forms 
storage capacitance, and a cover layer especially 
here, from the same silicon layer, since one 
electrode and cover layer are formed among a 
pixel potential side capacity electrode and a fixed 
potential side capacity electrode, the electro-optic 
device of this invention mentioned above can be 
manufactured comparatively easily. 
[0038] In other modes of the manufacture 
approach of the electro-optic device of this 
invention, conductivity is given to a part for the 
silicon layer which makes one [ said ] electrode at 
the process which forms said storage capacitance 
by the ion implantation which carries out the 
mask of the part for the silicon layer which makes 
said cover layer. 

[0039] According to this mode, it is the cover layer 
which is not separated from one electrode in 
pattern, and the cover layer from which capacity 
coupling with a thin film transistor does not pose 
a problem can be manufactured comparatively 
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easily. 

[0040] The scanning line and the data line which 
carry out a phase crossover on a substrate in order 
that other electro-optic devices of this invention 
may solve the above-mentioned technical problem, 
The thin film transistor connected to this scanning 
line and the data line, and the pixel electrode 
connected to this thin film transistor, The storage 
capacitance containing the fixed potential side 
capacity electrode which opposite arrangement is 
carried out through a dielectric film, and is made 
into fixed potential at the pixel potential side 
capacity electrode which is connected to this pixel 
electrode and made into pixel electrode potential, 
and this pixel potential side capacity electrode, It 
has the pro tection-from -light layer which becomes 
with the silicon of the semi-conductor layer which 
constitutes said thin film transistor by which 
looked at the channel field superficially at least, 
and the laminating was carried out to the wrap 
location, and one electrode of said storage 
capacitance is formed in said protection-from-light 
layer and this layer. 

[0041] Therefore, attaining high numerical 
aperture-ization of a pitch minutely pixel 
especially with the storage capacitance efficiently 
made by coincidence, avoiding the problem that it 
is possible to excel in lightfastness and to make 
storage capacitance efficiently, a flicker etc. will 
arise by change of the transistor characteristics of 
a thin film transistor, and the grace of a display 
image will fall by the especially excellent 
lightfastness, the cross talk and ghost in a display 
image are reduced, and image quality can be 
improved. 

^ [0042] As 1 for -one- ; electrode- : of -said -^storage^ 
- capacitance formed in said protection-from-light 
layer and this layer, said protection-fronvlight 
layer may be connected to the 
protection-from-light layer of a wrap 2nd in such 
other electro-optic devices of this invention. Or 
one electrode of said storage capacitance formed in 
said protection-from-light layer and this layer may 
be equipped with the protection-from-light layer of 
a wrap 3rd for said semi-conductor layer in the 
lower layer of said semi -conductor layer. 
[0043] Such an operation and other gains of this 
invention are made clear from the gestalt of the 
operation explained below. 
[0044] 

[Embodiment of the Invention] Hereafter, the 
operation gestalt of this invention is explained 
based on a drawing. Each following operation 
gestalt applies the electro-optic device of this 
invention to liquid crystal equipment. 
[0045] (The 1st operation gestalt) The 
configuration of the electro-optic device in the 1st 
operation gestalt of this invention is explained 



with reference to drawing 4 from drawing 1 . 
Drawing 1 is equal circuits, such as various 
components in two or more pixels formed in the 
shape of [ which constitutes the image display 
field of an electro-optic device ] a matrix, and 
wiring. Drawing 2 is a top view of two or more 
pixel groups where the TFT array substrate with 
which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
Drawing 3 is the A -A' sectional view of drawing 2 
R> 2, and drawing 4 is the BB' sectional view of 
drawing 2 . In addition, in order to make each 
class and each part material into the magnitude of 
extent which can be recognized on a drawing, 
scales are made to have differed for each class or 
every each part material in drawing 3 and 
drawing 4 . 

[0046] In drawing 1 , TFT30 for two or more pixels 
formed in the shape of [ which constitutes the 
image display field of the electro-optic device in 
this operation gestalt ] a matrix to carry out 
switching control of pixel electrode 9a and the 
pixel electrode 9a concerned is formed, and 
data-line 6a to which a picture signal is supplied is 
electrically connected to the source concerned of 
TFT30. The picture signals Si, S2, --, Sn written 
in data-line 6a may be supplied to line sequential, 
and you may make it supply them to this order for 
every group to two or more data -line 6a which 
adjoin each other. Moreover, scanning-line 3a is 
electrically connected to the gate of TFT30, and it 
consists of predetermined timing so that the scan 
signals Gl, G2, --, Gm may be impressed to 
scanning-line 3a in pulse line sequential at this 
order. It connects with the drain of TFT30 
electrically; and- pixel electrode 9a writes^ in- the 
picture signals Si, S2, ■-, Sn supplied from 
data-line "6a in" TFT30 which is a switching 
element when only a fixed period closes the switch 
to predetermined timing. Fixed period 
maintenance of the picture signals Si, S2, --, Sn of 
the predetermined level written in the liquid 
crystal as an example of electrooptic material 
through pixel electrode 9a is carried out between 
the counter electrodes (it mentions later) formed in 
the opposite substrate (it mentions later). When 
the orientation and order of molecular association 
change with the voltage levels impressed, liquid 
crystal modulates light and enables a gradation 
display. The transmission to incident light 
decreases according to the electrical potential 
difference impressed in the unit of each pixel 
when it was in no MARI White mode, if it is in 
NOMA reeve rack mode, the transmission to 
incident light will be increased according to the 
electrical potential difference impressed in the 
unit of each pixel, and light with the contrast 
according to a picture signal will carry out 



-8- 



JP2001-356709A 



outgoing radiation from an electro-optic device as 
a whole. Here, in order to prevent the held picture 
signal leaking, storage capacitance 70 is added to 
the liquid crystal capacity and juxtaposition which 
are formed between pixel electrode 9a and a 
counterelectrode . 

[0047] Especially with this operation gestalt, 
storage capacitance 70 is formed by carrying out 
opposite arrangement of the pixel potential side 
capacity electrode 71 connected to the drain (and 
pixel electrode 9a) of TFT30, and the fixed 
potential side capacity electrode 72 connected to 
an example slack capacity line 300 of fixed 
potential wiring which consists of a light- shielding 
film like the after-mentioned through a dielectric 
film. And either is formed from the same silicon 
layer as a wrap cover layer like the 
after-mentioned in the channel field of the 
semi-conductor layer which constitutes TFT30 
among the pixel potential side capacity electrode 
71 and the fixed potential side capacity electrode 
72. 

[0048] In drawing 2 , on the TFT array substrate 
of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by 
dotted-line section 9a') is prepared in the shape of 
a matrix, and data-line 6a and scanning-line 3a 
are prepared respectively along the boundary of 
pixel electrode 9a in every direction. 
[0049] Moreover, scanning-line 3a is arranged so 
that channel field la' shown in the slash field of a 
Fig. Nakamigi riser among semi-conductor layer 
la may be countered, and scanning-line 3a 
functions as a gate electrode (with this operation 
gestalt, especially scanning-line 3a is broadly 
formed in -the- part used as -the- gate electrode 
concerned). Thus, TFT30 for pixel switching by 
which opposite arrangement of the scanning-line 
3a was carried out as a gate electrode is formed in 
the crossing part of scanning-line 3a and data-line 
6a at channel field la', respectively. In addition, 
although TFT30 and storage capacitance 70 grade 
are illustrated in the detail only about the upper 
right pixel among four pixels, TFT30 and storage 
capacitance 70 grade are made from drawing 2 by 
each pixel like this in fact. 

[0050] the conductive upper light- shielding film 90 
which constitutes the capacity line 300 shown in 
drawing 1 from this operation gestalt is formed in 
the shape of a grid along the gap of each pixel 
electrode (the after-mentioned -- like - a substrate 
top setting - the upper layer side of TFT30), and 
lower layer light- shielding film 11a is prepared in 
the shape of a grid similarly (the after-mentioned 
-- like -- a substrate top - setting -- the lower layer 
side of TFT30). These upper light- shielding films 
90 and lower layer light- shielding film 11a consist 
of the metal simple substance containing at least 



one of refractory metals, such as Ti (titanium), Cr 
(chromium), W (tungsten), Ta (tantalum), Mo 
(molybdenum), and Pb (lead), an alloy, metal 
silicide, a polysilicon side, a thing that carried out 
the laminating of these, respectively. Especially 
with this operation gestalt, since the upper 
light- shielding film 90 serves also as the function 
as a capacity line 300, it is necessary to form the 
upper light- shielding film 90 at least from a 
conductive ingredient among these light- shielding 
films but, and if it constitutes so that lower layer 
light- shielding film 11a may serve as the function 
as a capacity line 300, it is necessary to form lower 
layer light- shielding film 11a from a conductive 
ingredient at least conversely. 

[0051] As shown in drawing 4 from drawing 2 , 
especially with this operation gestalt, the cover 
layer 80 which consists of a silicon layer is formed 
in the upper layer side near the gate electrode of 
TFT30, and channel field la 1 is covered from the 
bottom. Furthermore, the pixel potential side 
capacity electrode 71 of storage capacitance 70 is 
formed from the same layer as scanning-line 3a, 
and the fixed potential side capacity electrode 72 
of storage capacitance 70 is formed from the same 
silicon layer as a cover layer 80. By carrying out 
opposite arrangement of these pixel potential side 
capacity electrodes 71 and the fixed potential side 
capacity electrode 72 through a dielectric film 74, 
the storage capacitance 70 of the abbreviation 
mold for L characters containing the part 
extended along with data-fine 6a and 
scanning-line 3a to the field which laps with field 
and scanning-line 3a which sees superficially and 
mainly laps with data-line 6a is built. Moreover, a 
- dielectaric* film'- 74' consists of silicon oxide ^film/ 
such , as comparatively thin HTO film of about 
5-200nm of thickness, and LTO film, or a silicon 
nitride film. As long as the dependability of 
thickness is fully acquired from a viewpoint which 
increases storage capacitance 70, a dielectric film 
74 is so good that it is thin. 

[0052] Moreover, a part for the silicon layer which 
makes the fixed potential side capacity electrode 
72 especially with this operation gestalt has 
conductivity by doping an impurity, and a part for 
the silicon layer which makes the cover layer 80 
which consists of same silicon layer as this does 
not have conductivity by not doping an impurity. 
And it does not dissociate in [ the cover layer 80 
which consists of these same silicon layers, and 
the fixed potential side capacity electrode 72 ] 
pattern. 

[0053] As shown in drawing 2 and drawing 3 , 
data-line 6a is electrically connected to Id of high 
concentration source fields among semi conductor 
layer la which consists of polish recon film 
through a contact hole 81. 
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[0054] Moreover, as shown in drawing 2 and 
drawing 4 , the fixed potential side capacity 
electrode 72 is connected to the upper 
light- shielding film 90 which constitutes the 
capacity line 300 of drawing 1 through the contact 
hole 84. It is installed in the perimeter from the 
image display field where pixel electrode 9a has 
been arranged, it connects with the constant 
source of potential electrically, and let the upper 
light* shielding film 90 which functions as a 
capacity line 300 be fixed potential. The constant 
source of potential of a positive supply or a 
negative supply supplied to the data-line drive 
circuit (it mentions later) which controls the 
sampling circuit which supplies the scanning- line 
drive circuit (it mentions later) and picture signal 
for supplying the scan signal for driving TFT30 to 
scanning-line 3a as a constant source of potential 
to data-line 6a is sufficient, and the constant 
potential supplied to the counterelectrode of an 
opposite substrate is also available. 
[0055] In addition, in order to avoid that the 
potential fluctuation does a bad influence to 
TFT30 also about lower layer light- shielding film 
11a prepared in the TFT30 bottom, it is good to 
install in the perimeter from an image display 
field, and to connect with the constant source of 
potential like the upper light- shielding film 90. 
[0056] Furthermore, as shown in drawing 4 from 
drawing 2 , pixel electrode 9a is electrically 
connected to high concentration drain field le 
among semi conductor layer la through contact 
holes 83 and 85 by relaying the pixel potential side 
capacity electrode 71. 

[0057] In addition, since the depth is 
comparatively deep in dr awing v3 ?v- a contact hole 
81 may consist of two or more in- series contact 
holes as a junction layer using other conductive 
layers (for example, the same layer as the same 
layer as the pixel potential side capacity electrode 
71, and the same layer and the fixed potential side 
capacity electrode 72, and the upper 
light- shielding film 90) which exist in the middle. 
Similarly, since the depth is comparatively deep in 
drawing 4 , a contact hole 85 may consist of two or 
more in-series contact holes as a junction layer 
using other conductive layers (for example, the 
same layer as the same layer as the same layer as 
the fixed potential side capacity electrode 72, and 
the upper light- shielding film 90, and data-line 6a) 
which exist in the middle. Thus, between both is 
comparatively connectable good in two or more 
in*series contact holes of a minor diameter, 
avoiding the technical difficulty which connects 
between both in one contact hole, even if the 
distance between layers is long to about lOOOrun, 
if other conductive layers which exist in the 
middle are used as a junction layer, it will become 



possible [ raising a pixel numerical aperture ], and 
etching at the time of contact hole puncturing will 
run, for example, and it is useful also to 
prevention. In addition, it is easy to be even if it 
prepares the film for etching thrust omission 
prevention in the semi-conductor layer la and 
pixel potential side capacity electrode 71 bottom 
(in the case of a contact hole 81) (in the case of a 
contact hole 85) in the shape of an island in view 
of the difficulty of depth control of etching about 
the contact hole 81 where depth is deep in this way, 
or 85. 

[0058] As shown in drawing 3 and 4, the 
electro-optic device is equipped with the 
transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which 
opposite arrangement is carried out at this. The 
TFT array substrate 10 consists of for example, a 
quartz substrate, a glass substrate, and a silicon 
substrate, and the opposite substrate 20 consists 
of a glass substrate or a quartz substrate. Pixel 
electrode 9a is prepared in the TFT array 
substrate 10, and the orientation film 16 with 
which predetermined orientation processing of 
rubbing processing etc. was performed is formed 
in the bottom. Pixel electrode 9a consists of 
transparent conductive thin films, such as for 
example, ITO (Indium Tin Oxide) film. Moreover, 
the orientation film 16 consists of organic thin 
films, such as for example, a polyimide thin film. 
[0059] On the other hand, it crosses to the 
opposite substrate 20 all over the, the 
counterelectrode 21 is formed, and the orientation 
film 22 with which predetermined orientation 
processing of rubbing processing etc. was 
performed* is * : -^formed.*, -in**— the ^bottom. r^-A 
counterelectrode 21 consists, of transparent 
conductive thin films, such as for example, ITO 
film. Moreover, the orientation film 22 consists of 
organic thin films, such as a polyimide thin film. 
[0060] You may make it form the 2nd 
light- shielding film 23 of the shape of the shape of 
a grid, and a stripe, as further shown in the 
opposite substrate 20 at drawing 3 and drawing 4 . 
By taking such a configuration, it prevents 
certainly that incident light invades into channel 
field la', low concentration source field lb, and low 
concentration drain field lc from the opposite 
substrate 20 side with the upper fight- shielding 
film 90. furthermore, the field where incident light 
is irradiated to the 2nd light- shielding film 23 at 
least -- high - it serves to prevent the temperature 
rise of an electro-optic device by forming by the 
film [ **** ]. In addition, with this operation 
gestalt, the part which met data-line 6a among 
the protection-from-light fields of each pixel may 
be shaded by data- line 6a of the 
protection-from light nature which consists of 
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aluminum film etc. 

[0061] Thus, between the TFT array substrates 10 
and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the 
counterelectrode 21 which were constituted may 
meet, the liquid crystal which is an example of 
electrooptic material is enclosed with the space 
surrounded by the below-mentioned sealant, and 
the liquid crystal layer 50 is formed. The liquid 
crystal layer 50 takes a predetermined orientation 
condition with the orientation film 16 and 22 in 
the condition that the electric field from pixel 
electrode 9a are not impressed. The liquid crystal 
layer 50 consists of liquid crystal which mixed the 
pneumatic liquid crystal of a kind or some kinds. 
It is the adhesives which consist of a photo-setting 
resin or thermosetting resin in order that a 
sealant may stick the TFT array substrate 10 and 
the opposite substrate 20 around those, and gap 
material, such as glass fiber for making distance 
between both substrates into a predetermined 
value or a glass bead, is mixed. 
[0062] Furthermore, the substrate insulator layer 
12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has 
the function to prevent degradation of the 
property of TFT30 for pixel switching with the dry 
area at the time of polish of the front face of the 
TFT array substrate 10, the dirt which remains 
after washing, by being formed all over the TFT 
array substrate 10. 

[0063] In drawing 3 TFT30 for pixel switching It 
has LDD (Lightly Doped Drain) structure. 
Channel field la' of semi conductor layer la in 
which a channel is formed of the electric field from 
~scanning-lirie-3a and* concerned-scanning- line- 3a, 
Id list of high concentration source fields of low 
concentration source field lb of the insulating thin 
film 2 containing the gate dielectric film with 
which scanning-hne 3a and semi conductor layer 
la are insulated, and semi conductor layer la and 
low concentration drain field lc, and 
semi-conductor layer la is equipped with high 
concentration drain field le. 

[0064] On the fixed potential side capacity 
electrode 72, the 1st interlayer insulation film 41 
with which the contact hole 85 which leads to the 
contact hole 81 which leads to Id of high 
concentration source fields, the contact hole 84 
which leads to the fixed potential side capacity 
electrode 72, and the pixel potential side capacity 
electrode 71 was punctured respectively is formed. 
[0065] The upper light- shielding film 90 is formed 
on the 1st interlayer insulation film 41, and the 
2nd interlayer insulation film 42 with which the 
contact hole 85 which leads to the contact hole 81 
which leads to Id of high concentration source 
fields, and the pixel potential side capacity 



electrode 71 was punctured respectively is formed 
on these. 

[0066] Data-line 6a is formed on the 2nd 
interlayer insulation film 42, and the 3rd 
interlayer insulation film 43 with which the 
contact hole 85 which leads to the pixel potential 
side capacity electrode 71 was formed is formed on 
these. Pixel electrode 9a is prepared in the top face 
of the 3rd interlayer insulation film 43 constituted 
in this way. 

[0067] According to this operation gestalt 
constituted as mentioned above, if incident light 
tends to carry out incidence channel field la' of 
TFT30, and near the from the opposite substrate 
20 side, it will shade by the- 2nd light- shielding 
film 23, data-line 6a, and the upper light- shielding 
film 90. On the other hand, from the TFT array 
substrate 10 side, if return light tends to carry out 
incidence channel field la' of TFT30, and near the 
It shades by lower layer light- shielding film 11a 
(in combining two or more electro-optic devices by 
the projector for the color displays of a double 
plate type etc. through prism etc. and constituting 
one optical system especially), since the return 
light which consists of an incident light part which 
runs through prism etc; from other electro-optic 
devices is powerful, it is effective. . And in 
separating the distance between layers from 
TFT(s)30, such as slanting incident light, internal 
reflection light, and multiple echo light, and 
shading, it absorbs about a part for Mitsunari 
with the thin protection-from-light effectiveness 
by the cover layer 80 by which the laminating was 
carried out to TFT30 by approaching. These 
results, most things which the property of TFT30 
deteriorates by-optical -leak are lost,: and wery >. high 
lightfastness is acquired with the electro optic 
device concerned. That is, with this operation 
gestalt, since the contiguity arrangement to 
TFT30 is possible in a cover layer 80, without 
causing the problem concerning stress and 
capacity coupling, the cover layer 80 concerned 
fully raises lightfastness. 

[0068] And especially with this operation gestalt, 
the amount of [ which the amount of / which 
makes the fixed potential side capacity electrode 
72 / silicon layer consists of doped silicon which 
has conductivity by doping an impurity, and 
makes a cover layer 80 ] silicon layer consists of 
non doped silicon without conductivity by not 
doping an impurity like the above-mentioned. For 
this reason, even if it carries out contiguity 
arrangement of the cover layer 80 at TFT30, since 
it does not become a problem further, and capacity 
coupling can carry out contiguity arrangement of 
the cover layer 80 further to channel field la', it is 
very advantageous. 

[0069] The rate of light absorption is fully 
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practically raised by setting preferably lOOnm ■ 
300nm of thickness of such a cover layer to about 
200nm, The stress generated by existence of a 
cover layer 80 in coincidence hardly poses a 
problem practically, either, and the level difference 
in the substrate side (front face of the 3rd 
interlayer insulation film 43) of pixel electrode 9a 
which originates in existence of a cover layer 80 
further, and is generated hardly poses a problem 
practically, either. Moreover, it will be convenient 
if there is thickness of this level also as a fixed 
potential side capacity electrode 72. And what is 
necessary is to take into consideration 
synthetically the effect of the permeability (rate of 
light absorption) called for according to an 
equipment specification, a level difference, stress, 
etc., and just to set it up about more concrete 
thickness. 

[0070] Furthermore, according to this operation 
gestalt, the potential written in pixel electrode 9a 
through data-line 6a and TFT30 can be 
comparatively held over long duration with the 
storage capacitance 70 in which the fixed potential 
side capacity electrode 72 was formed from the 
same silicon layer as a cover layer 80. That is, 
storage capacitance 70 is efficiently made and put 
in the field on the limited TFT array substrate 10, 
avoiding the complication or hypertrophy of a 
laminated structure by carrying out the 
laminating of the conductive layer chiefly used 
only as an electrode of storage capacitance 70 
additionally. 

[0071] Especially with this operation gestalt, the 
fixed potential side capacity electrode 72 Since it 
is dropped on fixed potential by connecting with 
the upper- 'light- shielding- film 90 by which ^ the >- 
laminating was carried out to the upper layer side 
of TFT 30 Contact between the upper 
light- shielding film 90 and the fixed potential side 
capacity electrode 72 can be taken also in the part 
where it sees superficially on a substrate and 
semi conductor layer la exists (that is, in order to 
avoid a contact hole 84, it sees superficially and it 
is not necessary to bundle semi-conductor layer la, 
to have put enough, and to make it small). 
Furthermore, by using the upper light- shielding 
film 90 by which the laminating was carried out in 
this way to the upper layer side of TFT30 as a 
capacity line 300 (referring to drawing 1 ) In the 
manufacture process of the electro-optic device 
concerned mentioned later after forming the 
dielectric film 74 of storage capacitance 70, 
immediately (-- namely, -- without it inserts the 
activity which punctures the contact hole for 
connecting with fixed potential wiring with the 
bottom ••) - the profits that the silicon layer used 
as a cover layer 80 and the fixed potential side 
capacity electrode 72 can be stacked are also 



obtained. 

[0072] In addition, especially with this operation 
gestalt, since the construction area of storage 
capacitance 70 can be extended as compared with 
the case where it dissociates while it is not 
necessary to cause the complication of a laminated 
structure and the dependability fall of equipment 
by separating these in pattern, since it does not 
dissociate in [ the cover layer 80 which consists of 
same silicon layer, and the fixed potential side 
capacity electrode 72 ] pattern, the increment in 
storage capacitance 70 can be aimed at. 
[0073] Although a level difference arises with the 
operation gestalt explained above to the field 
which met data-line 6a and scanning-line 3a in 
the substrate side (namely, front face of the 3rd 
interlayer insulation film 43) of pixel electrode 9a 
by carrying out the laminating of many conductive 
layers The TFT array substrate 10, the substrate 
insulator layer 12, the 1st interlayer insulation 
film 41, the 2nd interlayer insulation film 42, and 
the 3rd interlayer insulation film 43 are trenched. 
By embedding wiring and the TFT30 grade of 
data-line 6a etc., may perform flattening 
processing and grinding the level difference of the 
top face of the 3rd interlayer insulation film 43 or 
the 2nd interlayer insulation film 42 by CMP 
(Chemical Mechanical Polishing) processing etc. - 
or the flattening processing concerned may be 
performed by forming in Taira and others using 
organic [SOG]. 

[0074] Furthermore, although TFT30 for pixel 
switching has LDD structure with the operation 
gestalt explained above as preferably shown in 
drawing 3 , you may be TFT of the self aryne mold 
« -which may -have the : offset * structure which- does 
not drive an impurity into low-concentration 
source field lb and low-concentration drain field 
lc, drives in an impurity by high concentration by 
using as a mask the gate electrode which consists 
of a part of scanning-fine 3a, and forms the 
high-concentration source and a drain field in self 
align. Moreover, although considered as the single 
gate structure which has arranged one gate 
electrode of TFT30 for pixel switching among Id 
[ of high concentration source fields ], and high 
concentration drain field le with this operation 
gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted 
above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a 
drain field can be prevented, and the current at 
the time of OFF can be reduced. 
[0075] (Manufacture process) Next, the 
manufacture process of the electro-optic device in 
the 1st operation gestalt with the configuration 
like **** is explained with reference to drawing 5 
and drawing 6 . It is process drawing which 
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drawing 5 R> 5 and drawing 6 make each class by 
the side of the TFT array substrate in each process 
in the manufacture process of the electro-optic 
device of the 1st operation gestalt correspond to 
the A-A'cross section and BB' cross section of 
drawing 2 like drawing 4 and drawing 5 here, and 
is shown. 

[0076] As first shown in the process (l) of drawing 
5 , the TFT array substrates 10, such as a quartz 
substrate, hard glass, and a silicon substrate, are 
prepared. Here, preferably, annealing treatment is 
carried out at inert gas ambient atmospheres, 
such as N2 (nitrogen), and an about 
900 1300-degree C elevated temperature, and it 
pretreats so that distortion produced in the TFT 
array substrate 10 in the elevated-temperature 
process carried out behind may decrease, and the 
whole surface of the TFT array substrate 10 
processed in this way - metal alloy film, such as 
metal metallurgy group silicide, such as Ti, Cr, W, 
Ta, Mo, and Pd, - sputtering - about lOO SOOnm 
thickness - the light- shielding film of about 
200nm thickness is formed preferably. And by the 
photolithography and etching, lower layer 
light- shielding film 11a of the **** predetermined 
pattern shown in drawing 2 is formed. 
[0077] Then, the substrate insulator layer 12 
which consists of silicate glass film, such as NSG, 
PSG, BSG, and BPSG, a silicon nitride film, 
silicon oxide film, etc. using TEOS (tetrapod ethyl 
orthochromatic silicate) gas, TEB (tetrapod ethyl 
boat rate) gas, TMOP (tetrapod methyl oxy-FOSU 
rate) gas, etc. with ordinary pressure or a reduced 
pressure CVD method is formed on lower layer 
light- shielding film 11a. The thickness of this 
substrate insulator 1 - layer —12 may - be about — 
500-2000nm. . 

[0078] Then, about 450-550 degrees C of 
amorphous silicon film are preferably formed 
comparatively on the substrate insulator layer 12 
with the reduced pressure CVD (for example, CVD 
with a pressure of about 2040Pa) using the 
mono-silane gas of flow rate about 400 to 600 
cc/min, disilane gas, etc. of about 500 degrees C in 
a low-temperature environment. Then, in 
nitrogen gas atmosphere mind, at about 600-700 
degrees C, preferably, solid phase growth of the 
polish recon film 1 is carried out by ****** which 
performs annealing treatment of 4 - 6 hours for 
about 1 to 10 hours until it becomes the thickness 
of about lOOnm preferably in about 50 200nm 
thickness. As an approach of carrying out solid 
phase growth, the annealing treatment using RTA 
(Rapid Thermal Anneal) is sufficient, and the 
laser annealing using an excimer laser etc. is 
sufficient. Under the present circumstances, 
according to whether TFT30 for pixel switching is 
used as an n channel mold, or it is made a p 



channel mold, the dopant of V group element or an 
III group element may be slightly doped by an ion 
implantation etc. And semi conductor layer la 
which has the **** predetermined pattern shown 
in drawing 2 by the photolithography and etching 
is formed. 

[0079] next, semi-conductor layer la which 
constitutes TFT30 as shown in a process (2) - the 
temperature of about 900- 1300 degrees C, and 
oxidizing thermally with the temperature of about 
1000 degrees C preferably - or a reduced pressure 
CVD method etc. - or the insulating thin film 2 
which consists of a monolayer, or the multilayer 
high-temperature-oxidation, silicon film (HTO 
film) and a multilayer silicon nitride film (gate 
dielectric film is included) is formed by carrying 
out by continuing both, consequently, the 
thickness of semi-conductor layer la -- the 
thickness of about 30-150nm - desirable - the 
thickness of about 35-50nm -- becoming the 
thickness of the insulating thin film 2 - the 
thickness of about 20-150nm - it becomes the 
thickness of about 30 100nm preferably. 
[0080] Then, a contact hole 83 is punctured by dry 
etching to the insulating thin film 2, such as 
reactive ion etching and reactant ion beam etching. 
Furthermore, the polish recon film is deposited 
with a reduced pressure CVD method etc., 
thermal diffusion of Lynn (P) is carried out further, 
and this polish recon film is 
electric conduction ized. Or the doped silicon film 
which introduced P ion into membrane formation 
and coincidence of this polish recon film may be 
used. The thickness of this polish recon film is 
about 300nm preferably in about lOO SOOnm 
thickness. * - And coincidence ■> -formation* — of 
scanning-line 3a of the **** predetermined 
pattern shown in drawing 2 and the pixel 
potential side capacity electrode 71 is carried out 
by the photolithography and etching. 
[0081] Then, when setting TFT 30 to TFT of an n 
channel mold with LDD structure, in order to form 
low concentration source field lb and low 
concentration drain field lc in semi-conductor 
layer la first, the dopant of V group elements, 
such as P, is doped by low concentration, using 
scanning-line 3a (gate electrode) as a mask (with 
for example, dose which is one to 3xl013*/cm2 
about P ion). Thereby, semi-conductor layer la 
under scanning-line 3a becomes channel field la'. 
The pixel potential side capacity electrode 71 and 
scanning-line 3a are also formed into low 
resistance by the dope of this impurity, 
furthermore, in order to form Id of high 
concentration source fields and high concentration 
drain field le which constitute TFT30 for pixel 
switching, after forming the resist layer 600 on 
scanning-line 3a with a mask with wide width of 
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face rather than scanning-line 3a, similarly the 
dopant of V group elements, such as P, is doped by 
high concentration (for example, P ion - the dose 
of one to 3xl0157cm2). Moreover, to 
semi-conductor layer la, when using TFT30 for 
pixel switching as a p channel mold, in order to 
form Id of high concentration source fields, and 
high concentration drain field le in low 
concentration source field lb and a low 
concentration drain field lc list, the dopant of III 
group elements, such as B, is used and doped. In 
addition, it is good also as TFT of offset structure, 
without, for example, performing a 
low-concentration dope, and it is good also as TFT 
of a self aryne mold by the ion-implantation 
technique using P ion, B ion, etc., using 
scanning-line 3a as a mask. The pixel potential 
side capacity electrode 71 and scanning-line 3a are 
also further formed into low resistance by the dope 
of this impurity. 

[0082] In addition, in parallel to these component 
formation processes of TFT30, circumference 
circuits with the complementary-type structure 
which consists of an n channel mold TFT and a p 
channel mold TFT, such as a data-line drive 
circuit and a scanning-line drive circuit, may be 
formed in the periphery on the TFT array 
substrate 10. 

[0083] Next, as shown in a process (3), the 
dielectric film 74 which consists of 
high-temperature-oxidation silicon film (HTO 
film) or a silicon nitride film by the reduced 
pressure CVD method, aplasma-CVD method, etc. 
is deposited [ the pixel potential side capacity 
electrode 71 and a scanning-line 3a list ] on the 
insulating thin film 2 afr comparatively - thin -25nm 
or more thickness of 50nm or less. However, like 
the case of the insulating thin film 2, a dielectric 
film 74 may constitute monolayer or multilayers 
either, and can be formed with various kinds of 
well-known techniques used for generally forming 
the gate dielectric film of TFT. And since storage 
capacitance 70 becomes large so that a dielectric 
film 74 is made thin, on condition that defects, 
such as a film tear, do not arise, if a dielectric film 
74 is formed so that it may become the very thin 
insulator layer of 50nm or less of thickness, the 
effectiveness of this operation gestalt can be 
increased after all. 

[0084] Then, after depositing a polish recon layer 
without conductivity with a reduced pressure CVD 
method etc. on a dielectric film 74, it considers as 
the silicon layer of the predetermined pattern 
which contains **** cover layer [ which was shown 
in drawing 2 ] 80, and fixed potential side capacity 
electrode 72' (electrode before conductivity is 
given) by the photolithography and etching. As 
thickness of the silicon layer in this case, although 



lOOnm or more 300nm or less extent is desirable, 
like the above-mentioned, the effect of the 
permeability (rate of light absorption) called for 
according to an equipment specification, a level 
difference, stress, etc. is synthetically taken into 
consideration, and is set up. 

[0085] Next, at a process (4), by the 
photolithography and etching, after forming the 
resist 601 which carries out the mask of the part 
for the silicon layer used as a cover layer 80, ion 
implantation is performed from the direction 
shown by the arrow head 600, and fixed potential 
side capacity electrode 72' is formed into low 
resistance. That is, the fixed potential side 
capacity electrode 72 which consists of doped 
silicon is completed. Under the present 
circumstances, it is not doped about a cover layer 
80. That is, a cover layer 80 consists of non doped 
silicon. 

[0086] Next, the 1st interlayer insulation film 41 
which consists of silicate glass film, such as NSG, 
PSG, BSG, and BPSG, a silicon nitride film, 
silicon oxide film, etc. using ordinary pressure or a 
reduced pressure CVD method, TEOS gas, etc. 
after removing a resist 500, as shown in the 
process (5) of drawing 6 is formed. The thickness 
of the 1st interlayer insulation film 41 is about 
500-1500nm. 

[0087] Furthermore, a contact hole 84 is 
punctured by dry etching to the 1st interlayer 
insulation film 41, such as reactive ion etching 
and reactant ion beam etching. Then, the whole 
surface on the 1st interlayer insulation film 41, by 
sputtering, after forming in about lOO SOOnm 
thickness, a photolithography and etching are 
' performed 1 and the upper x light T sMelding>film 90 
which has the **** predetermined pattern shown 
in drawing 2 is formed for metal alloy film, such as 
metal metallurgy group silicide, such as Ti, Cr, W, 
Ta, Mo, and Pd. 

[0088] Next, at a process (6), the 2nd interlayer 
insulation film 42 which consists of silicate glass 
film, such as NSG, PSG, BSG, and BPSG, a silicon 
nitride film, silicon oxide film, etc. is formed on 
the upper light- shielding film 90 using ordinary 
pressure or a reduced pressure CVD method, 
TEOS gas, etc. The thickness of the 2nd interlayer 
insulation film 42 is about 500-1500nm. 
[0089] Then, a contact hole 81 is punctured by dry 
etching to the 2nd interlayer insulation film 42, 
such as reactive ion etching and reactant ion beam 
etching. Under the present circumstances, the 
contact hole for connecting with wiring which 
illustrates neither scanning-line 3a nor the upper 
light- shielding film 90 in a substrate boundary 
region can also be punctured to the 2nd interlayer 
insulation film 42 according to the same process as 
a contact hole 81. Then, it deposits on about 
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300nm preferably in about 100-500nm thickness 
by sputtering etc. the whole surface on the 1st 
interlayer insulation film 41 by making low 
resistance metal metallurgy group silicide, such as 
aluminum of pro tection-from light nature, etc. 
into a metal membrane. And data-line 6a which 
has the **** predetermined pattern shown in 
drawing 2 by the photolithography and etching is 
formed. 

[0090] Next, as shown in a process (7), the 3rd 
interlayer insulation film 43 which consists of 
silicate glass film, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, silicon oxide film, etc. 
is formed using ordinary pressure or a reduced 
pressure CVD method, TEOS gas, etc. so that a 
data-line 6a top may be covered. The thickness of 
the 3rd interlayer insulation film 43 is about 
500-1500nm. 

[0091] Then, a contact hole 85 is punctured by dry 
etching to the 3rd interlayer insulation film 43, 
such as reactive ion etching and reactant ion beam 
etching. 

[0092] Then, transparent conductive thin films, 
such as ITO film, are deposited by spatter 
processing etc. on the 3rd interlayer insulation 
film 43 at the thickness of about 50-200nm. And 
pixel electrode 9a which has the **** 
predetermined pattern shown in drawing 2 by the 
photolithography and etching is formed. In 
addition, when using the liquid crystal equipment 
concerned for the liquid crystal equipment of a 
reflective mold, pixel electrode 9a may be formed 
from an opaque ingredient with high reflection 
factors, such as aluminum. 

[0093] Then, after applying the coating liquid of 
^the v orientation film of a polyimide sy stem v on pixel 
electrode 9a, the orientation film 16 (refer to 
drawing 3 and drawing 4 ) is formed by 
performing rubbing processing in the 
predetermined direction so that it may have a 
predetermined pre tilt angle etc. 
[0094] On the other hand, about the opposite 
substrate 20 shown in drawing 3 and drawing 4 , a 
glass substrate etc. is prepared first, and after the 
2nd light- shielding film 23 and the light- shielding 
film (refer to drawing 14 and drawing 15 ) as a 
frame carry out the spatter of the chromium metal, 
they are formed through a photolithography and 
etching. In addition, these light- shielding films do 
not need to be conductivity and may form others, 
carbon, and Ti, such as Cr, nickel, and aluminum, 
from ingredients, such as resin black distributed 
to the photoresist. [ metallic material ] In addition, 
on the TFT array substrate 10, if data-line 6a, a 
cover layer 80, lower layer light- shielding film 11a, 
etc. prescribe a protection from light field, the 2nd 
light- shielding film 23 on the opposite substrate 
20 can be excluded. 



[0095] Then, a counterelectrode 21 is formed by 
spatter processing etc. all over the opposite 
substrate 20 by depositing transparent conductive 
thin films, such as ITO, on the thickness of about 
50-200nm. Furthermore, after applying the 
coating liquid of the orientation film of a polyimide 
system all over a counterelectrode 21, the 
orientation film 22 (refer to drawing 3 and 
drawing 4 ) is formed by performing rubbing 
processing in the predetermined direction so that 
it may have a predetermined pre tilt angle etc. 
[0096] Finally, the liquid crystal with which the 
TFT array substrate 10 and the opposite substrate 
20 with which each class was formed as mentioned 
above are stuck by the sealant (refer to drawing 14 
and drawing 15 ) so that the orientation film 16 
and 22 may meet, and they come to mix two or 
more kinds of pneumatic liquid crystals to the 
space between both substrates by vacuum suction 
etc. is attracted, and the liquid crystal layer 50 of 
predetermined thickness is formed. 
[0097] Since a cover layer 80 and the fixed 
potential side capacity electrode 72 are formed 
from the same silicon layer in this manufacture 
process the process (3) of drawing 5 , and (4) as 
explained above, the electro-optic device of the 1st 
operation gestalt mentioned above can be 
manufactured comparatively easily. Especially, 
conductivity can be given only to a part for the 
silicon layer which makes the fixed potential side 
capacity electrode 72 at a process (4) by the ion 
implantation which carries out the mask of the 
part for the silicon layer which makes a cover 
layer 80, without giving conductivity to a cover 
layer 80. It is the cover layer 80 which is not 
-separated-ii* pattern by this, and the cover4ayer - 
80 without the conductivity from which capacity 
coupling with TFT30 does not pose a problem even 
if it carries out contiguity arrangement at TFT30 
can be manufactured comparatively easily. 
[0098] (The 2nd operation gestalt) Next, with 
reference to drawing 9 , the 2nd operation gestalt 
of the electro-optic device of this invention is 
explained from drawing 7 . It is the A-A f A-A [ in / 
it is a sectional view and / in drawing 9 / the 
modification ]' sectional view in which drawing 7 f s 
being a top view which is the pixel of the TFT 
array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed, 
and showing the main laminated structures 
centering on a cover layer [ in / in drawing 8 / 
drawing 7 ] here. In addition, in order to make 
each class and each part material into the 
magnitude of extent which can be recognized on a 
drawing, scales are made to have differed suitably 
for each class or every each part material in 
drawing 8 and drawing 9 . Moreover, in drawing 9 , 
the same reference mark is given to the same 



- 15 - 



JP2001-356709A 



component as drawing 1 to drawing 3 (the 1st 
operation gestalt) from drawing 7 , and the 
explanation is omitted. 

[0099] As shown in drawing 7 and drawing 8 , 
with the 2nd operation gestalt, unlike the 1st 
operation gestalt, the upper light- shielding film 90 
does not exist (in connection with this, the 2nd 
interlayer insulation film 42 and a contact hole 84 
do not exist further), but instead, it connects with 
lower layer light- shielding film 11a through a 
contact hole 86, and the fixed potential side 
capacity electrode 172 which consists of same 
silicon layer as a cover layer 80 is dropped to fixed 
potential. Moreover, from the conductive polish 
recon film part installed [ a / high concentration 
drain field lof semi-conductor layer la ] from the 
same layer as scanning-line 3a, the pixel potential 
side capacity electrode 171 is formed, and storage 
capacitance 170 is built by opposite arrangement 
of this pixel potential side capacity electrode 171 
and the fixed potential side capacity electrode 172 
being carried out through a dielectric film 174. 
Furthermore, about the flat- surface configuration 
of semi conductor layer la, near [ in drawing 8 ] 
upper limit is shortened a little, and the part 
which makes the pixel potential side capacity 
electrode 171 so that storage capacitance 170 may 
be increased is installed by the field which met the 
scanning line so that a contact hole 86 can be 
punctured (on the inside of drawing 8 , and 
right-hand side). Moreover, the contact hole 85 
from pixel electrode 9a is punctured near the right 
end in drawing 8 of semi -conductor layer la. On 
the other hand, the insulating thin film 2 
containing the gate dielectric film 2 in this field is 
* removed by --etching so- that* the -dielectric film of - 
storage capacitance 170 may not be thickened. 
About other configurations, it is the same as that 
of the case of the 1st operation gestalt shown in 
drawing 4 from drawing 2 including the 
configuration of pixel electrode 9a currently 
omitted by drawing 8 , and opposite substrate 20 
grade. 

[0100] Therefore, according to the 2nd operation 
gestalt, lower layer light- shielding film 11a which 
specifies the non-opening field of each pixel 
partially at least has not only a 
protection-from- light function but a function as a 
capacity line 300 shown in drawing 1 . And like 
the case of the upper light- shielding film 90 in the 
1st operation gestalt, from the image display field 
where pixel electrode 9a has been arranged, such 
lower layer light- shielding film 11a is installed in 
the perimeter, and is preferably connected with 
the constant source of potential electrically. 
[0101] In addition, it may make only to the field 
which laps with data-line 6a, without making 
storage capacitance 170 even to the field which 



laps with scanning-line 3a, as shown in drawing 9 
(in L character mold) (to rectangle). In this case, 
the corniform section installed from high 
concentration drain field le of semi -conductor 
layer la is made to project under pixel electrode 
9a, it sets, and the contact hole 185 from pixel 
electrode 9a is punctured by this part so that the 
pixel nonopening field in alignment with 
scanning-line 3a may not. be extended 
superfluously. 

[0102] (The 3rd operation gestalt) Next, with 
reference to drawing 12 , the 3rd operation gestalt 
of the electro-optic device of this invention is 
explained from drawing 10 . It is the A-A'A-A [ in / 
it is a sectional view and / in drawing 12 / the 
modification ]' sectional view in which drawing 
IP's being a top view which is the pixel of the TFT 
array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed, 
and showing the main laminated structures 
centering on a cover layer [ in / in drawing 11 / 
drawing 10 ] here. In addition, in order to make 
each class and each part material into the 
magnitude of extent which can be recognized on a 
drawing, scales are made to have differed suitably 
for each class or every each part material in 
drawing 1111 and drawing 12 . Moreover, in 
drawing 13 , the same reference mark is given to 
the same component as drawing 1 to drawing 3 
(the 1st operation gestalt) or drawing from 
drawing 10 , and the explanation is omitted. 
[0103] As shown in drawing 10 and drawing 11 , 
with the 3rd operation gestalt, cover layer 80' 
which consists of same silicon layer, and fixed 
potential side capacity electrode 172' are 
separated nn^ pattern - compared^- with - -the- -2nd 
operation gestalt. About other configurations, it is 
the same as that of the case of the 2nd operation 
gestalt. 

[0104] Therefore, according to the 3rd operation 
gestalt, lower layer light- shielding film 11a which 
specifies the non-opening field of each pixel 
partially at least has not only a 
protection from -light function but a function as a 
capacity fine 300 shown in drawing 1 . And since 
cover layer 80' and fixed potential side capacity 
electrode 172 1 are separated especially, relaxation 
of the stress resulting from making these 
additionally in a laminated structure can be 
aimed at. Furthermore, the situation where the 
feeble potential fluctuation in the fixed potential 
side capacity electrode 72 has a bad influence on 
TFT30 through a cover layer 80 can be prevented. 
[0105] In addition, it may make only to the field 
which laps with data -line 6a, without making 
storage capacitance 170 even to the field which 
laps with scanning-line 3a, as shown in drawing 
12 (in L character mold) (to rectangle). In this case, 
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the corniform section installed from high 
concentration drain field le of semi-conductor 
layer la is made to project under pixel electrode 
9a, it sets, and the contact hole 185 from pixel 
electrode 9a is punctured by this part so that the 
pixel non-opening field in alignment with 
scanning-line 3a may not be extended 
superfluously. 

[0106] With the 2nd and 3rd operation gestalt 
explained above, unlike the case of the 1st 
operation gestalt, although the function as a 
capacity line 300 in drawing 1 R> 1 is given to 
lower layer light- shielding film 11a therefore, are 
omitting the upper light- shielding film without 
the function as a capacity line 300, but You may 
make it prepare chiefly the light- shielding film 
like the upper light- shielding film 90 of the 1st 
operation gestalt for the purpose of protection 
from light also with the 2nd and 3rd operation 
gestalt. That is, in order to raise lightfastness, it is 
[ TFT /30 ] more more desirable to arrange the 
upper light- shielding film and the lower layer 
light* shielding film up and down, respectively. 
[0107] Here, with reference to drawing 13 , 
explanation is added about the desirable relation 
about the configuration of the lower layer 
light- shielding film and the upper light- shielding 
film in the electro-optic device of each operation 
gestalt of this invention. It is the top view of the 
pixel of the TFT array substrate which drawing 13 
extracts only a lower layer light- shielding film and 
the upper light- shielding film here, and is shown. 
[0108] As shown in drawing 13 , lower layer 
light- shielding film 11a and the upper 
light- shielding film 90 are formed in the shape of a 
grid; and lower* layer flight- shielding -film- d-la- 
consists of each operation gestalt so that it may 
see superficially and the formation field of the 
upper light- shielding film 90 may not be 
overflowed (namely, somewhat small). Therefore, 
the profile of the opening field of each pixel is 
prescribed by the upper light- shielding film 90. 
Moreover, the scanning line which is not 
illustrated among both, the data line, TFT, etc. are 
constituted so that it may see superficially and the 
formation field of lower layer light- shielding film 
11a may not be overflowed. 

[0109] Therefore, it is reflecting by lower layer 
light- shielding film 11a (further the scanning line, 
the data line, etc.) which the incident light from 
the opposite substrate 20 side protruded from the 
formation field of the upper light- shielding film 90, 
and the before -it-happens prevention of the 
internal reflection light and multiple echo light in 
the interior of the electro -optic device concerned 
occurring can be carried out effectively. In addition, 
it is reflecting in upper light-shielding film 90 part 
which the return light from the TFT array 



substrate 10 side protruded from the formation 
field of lower layer light- shielding film 11a, and 
the internal reflection light and multiple echo 
light in the interior of the electro-optic device 
concerned are generated a little. However, since 
optical reinforcement is far low compared with 
incident light, the return light of the bad influence 
of the internal reflection by return light or 
multiple echo light is slight compared with it of 
incident light. And if it is such a slight internal 
reflection light and multiple echo light, it is fully 
absorbable with the cover layer 80 set to TFT30 
from the silicon layer by which contiguity 
arrangement was carried out. Therefore, the 
configuration of this operation gestalt is 
advantageous. 

[0110] (Other deformation gestalten) With each 
operation gestalt explained above, although the 
amount of [ which makes a cover layer 80 ] silicon 
layer consists of non doped silicon and it does not 
have conductivity, a cover layer 80 may also be 
formed from the doped silicon which has 
conductivity by doping an impurity like the fixed 
potential side capacity electrode 72 formed from 
the same silicon layer. In this case, by dropping a 
cover layer 80 on fixed potential, even if it carries 
out contiguity arrangement TFT30, capacity 
coupling hardly poses a problem. Thus, when it 
constitutes a cover layer 80 from conductive doped 
silicon, it is desirable to set to 400nm or more 
thickness of the inter layer insulation film 
(dielectric film) which intervenes from a viewpoint 
which controls parasitic capacitance with TFT30 
certainly between a cover layer 80 and TFT30 
(namely, scanning- line 3a which constitutes a gate 
electrode) 1 , therefore,^ such -a^ comparatively thick 
interlayer insulation film -- the dielectric film of 
storage capacitance - ** - carrying out arid using 
as it is is that (that is, in inverse proportion to the 
thickness of a dielectric film, capacity will become 
small) which is not desirable, and it etches the 
interlayer insulation film concerned locally in the 
part used as a dielectric film, and should just use 
it as a 25nm - 50nm thin dielectric film. In 
addition, in the process (4) of drawing 5 , without 
carrying out the mask of the part used as a cover 
layer 80, such an electro-optic device performs ion 
implantation to the silicon layer which makes a 
cover layer 80 and the fixed potential side capacity 
electrode 72, and should just use it as the doped 
silicon layer of low resistance. Furthermore, when 
giving conductivity to a cover layer 80 in this way, 
it dissociates from the electrode which consists of 
same silicon layer as this in pattern, and even if it 
connects with fixed potential wiring which 
consists of the upper light- shielding film, a lower 
layer light- shielding film, etc. through a contact 
hole further separately, the cover layer 80 with 
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conductivity can be dropped on fixed potential. 
When using the electrode which consists of same 
silicon layer as a cover layer 80 especially as a 
pixel potential electrode, it is good to take such a 
configuration. 

[0111] In each operation gestalt explained above, 
although the fixed potential side capacity 
electrode 72 is formed from the same silicon film 
as a cover layer 80, the pixel potential side 
capacity electrode 71 may be formed from the 
same silicon film as a cover layer 80. Moreover, 
although formed with each operation gestalt 
explained above from the layer same about the 
electrode of the direction which is not formed from 
the same silicon layer as a cover layer 80 as 
scanning-line 3a and semi conductor layer la 
which consist of conductive polish recon film, it 
may be formed from the same layer as the same 
layer as pixel electrode 9a which consists of ITO 
film, for example, the upper layer or the same 
layer as a lower layer light- shielding film, and the 
data line etc. Furthermore, the laminating of the 
fixed potential side capacity electrode may be 
carried out to TFT30 bottom (for example, 
between scanning-Une 3a and the pixel potential 
side capacity electrodes 71 and between data-line 
6a and the pixel potential side capacity electrodes 
71), and a laminating may be carried out to the 
TFT30 bottom. However, while it does not need to 
become easy to connect both by a contact hole etc. 
and it does not need to cause complication of a 
laminated structure so that the distance between 
layers of the light- shielding film which functions 
as a capacity line 300, and a fixed potential side 
capacity electrode is short, equipment 
•dependabUity-increiasesr" v r * ' : ~ >. ■ - 
[0112] In addition, each operation gestalt 
mentioned above may be built as an electro-optic 
device of the reflective mold with which a pixel 
electrode is the reflective film, or the reflective 
film is arranged under the pixel electrode, and 
reflects incident light, although a pixel electrode 
etc. is transparent and is built as an electro-optic 
device of the transparency mold which penetrates 
incident light. 

[0113] (The whole electro-optic device 
configuration) The whole electro-optic device 
configuration in each operation gestalt constituted 
as mentioned above is explained with reference to 
drawing 14 and drawing 15 . In addition, drawing 
14 is the top view which looked at the TFT array 
substrate 10 from the opposite substrate 20 side 
with each component formed on it, and drawing 
1515 is a H-H* sectional view of chawing 14 . 
[0114] In drawing 15 , on the TFT array substrate 
10, the sealant 52 is formed along the edge and 
the 3rd light* shielding film 53 as a frame which 
specifies the circumference of image display field 



10a which consists of an ingredient which is the 
same as the 2nd light- shielding film 23, or is 
different is formed in parallel to the inside. The 
data line drive circuit 101 and the external circuit 
connection terminal 102 which drive data-line 6a 
by supplying a picture signal to data line 6a to 
predetermined timing are prepared in the field of 
the outside of a sealant 52 along with one side of 
the TFT array substrate 10, and the scanning-line 
drive circuit 104 which drives scanning-line 3a is 
formed along with two sides which adjoin this one 
side by supplying a scan signal to scanning-fine 3a 
to predetermined timing. If the scan signal delay 
supplied to scanning-line 3a does not become a 
problem, the thing only with one side sufficient 
[ the scanning-line drive circuit 104 ] cannot be 
overemphasized. Moreover, the data-line drive 
circuit 101 may be arranged on both sides along 
the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in 
one side in which the TFT array substrate 10 
remains. Moreover, in at least one place of the 
corner section of the opposite substrate 20, the 
flow material 106 for taking a flow electrically 
between the TFT array substrate 10 and the 
opposite substrate 20 is formed. And as shown in 
drawing 15 , the opposite substrate 20 with the 
almost same profile as the sealant 52 shown in 
drawing 14 has fixed to the TFT array substrate 
10 by the sealant 52 concerned. 
[0115] In addition, on the TFT array substrate 10, 
the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or 
more' data-line- 6a- to ^predetermined timing; the 
precharge circuit which precedes the precharge 
signal of a predetermined voltage level with a 
picture signal, and supplies it to two or more 
data-fine 6a respectively, the quality of the 
electro optic device concerned at the manufacture 
middle or the time of shipment, a defect, etc. in 
addition to these data-line drive circuits 101 and 
scanning-line drive circuit 104 grade etc. may be 
formed. 

[0116] You may make it connect with LSI for a 
drive mounted on the TAB (Tape Automated 
bonding) substrate instead of forming the 
data-line drive circuit 101 and the scanning-line 
drive circuit 104 on the TFT array substrate 10 
electrically and mechanically through the 
anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 10 with each 
operation gestalt explained with reference to 
drawing 15 from drawing 1 above. Moreover, 
according to the exception of modes of operation, 
such as TN mode, VA (Vertically Aligned) mode, 
and PDLC (Polymer Dispersed Liquid Crystal) 
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mode, and the no MARI White mode / NOMA 
reeve rack mode, a polarization film, a phase 
contrast film, a polarizing plate, etc. are 
respectively arranged in a predetermined 
direction at the side in which the outgoing 
radiation light of the side in which the incident 
light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries 
out outgoing radiation. 

[0117] Since the electro -op tic device in e ach 
operation gestalt explained above is applied to a 
projector, the electro-optic device of three sheets 
will be respectively used as a light valve for RGB, 
and incidence of the light of each color respectively 
decomposed through the dichroic mirror for RGB 
color separation will be respectively carried out to 
each light valve as incident light. Therefore, with 
each operation gestalt, the color filter is not 
prepared in the opposite substrate 20. However, 
the color filter of RGB may be formed in the 
predetermined field which counters pixel electrode 
9a in which the 2nd light- shielding film 23 is not 
formed on the opposite substrate 20 with the 
protective coat. If it does in this way, the 
electro optic device in each operation gestalt is 
applicable about the color electro optic device of 
direct viewing types other than a projector, or a 
reflective mold. Moreover, a micro lens may be 
formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to 
form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT 
array substrate 10 by a color resist etc. If it does in 
this way, a bright electro optic device is realizable 
by improving the condensing effectiveness of 
-incident r light. Furthermore ; v-tihe- die clo IKKU 
filter which makes a RGB color using interference 
of light by depositing the interference layer to 
which the refractive index of many layers is 
different on the opposite substrate 20 again may 
be formed. According to this opposite substrate 
with a die clo IKKU filter, a brighter color 
electro optic device is realizable. 
[0118] This invention is not restricted to each 
operation gestalt mentioned above, and can be 
suitably changed in the range which is not 
contrary to the summary or thought of invention 
which can be read in a claim and the whole 
specification, and the electro -optic device 
accompanied by such modification and its 
manufacture approach are also included in the 
technical range of this invention. 

[Brief Description of the Drawings] 
[Drawing ll They are equal circuits established in 
two or more pixels of the shape of a matrix which 
constitutes the image display field in the 
electro-optic device of the 1st operation gestalt of 



this invention, such as various components and 
wiring. 

[Drawing 21 It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro-optic device of the 1st 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
[Drawing 31 It is the A-A sectional view of 
drawing 2 . 

[Drawing 4l It is the B-B' sectional view of 
drawing 2 . 

[Drawing 51 It is process drawing (the l) in which 
making each class by the side of the TFT array 
substrate in each process in the manufacture 
process of the electro optic device of the 1st 
operation gestalt correspond to the 
A- A'cross- section and B-B* cross section of drawing 
2 like drawing 4 R> 4 and drawing 5 , and showing 
it. 

fDrawing 61 It is process drawing (the 2) in which 
making each class by the side of the TFT array 
substrate in each process in the manufacture 
process of the electro-optic device of the 1st 
operation gestalt correspond to the 
A- A'cross- section and B-B* cross section of drawing 
2 like drawing 4 R> 4 and drawing 5 , and showing 
it. 

[Drawing 71 It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 2nd 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
[Drawing 8l It is the A-A' sectional view of 
drawing 7 showing the main laminated structures 
centering on the cover layer in the 2nd operation 

[Drawing 9l It is the A-A' sectional view of 
drawing 7 in the modification of the 2nd operation 
gestalt. 

[Drawing 10] It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the electro optic device of the 3rd 
operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. 
[Drawing 111 It is the A-A 1 sectional view of 
drawing 10 showing the main laminated 
structures centering on the cover layer in the 3rd 
operation gestalt. 

[Drawing 121 It is the A- A' sectional view of 
drawing 10 in the modification of the 3rd 
operation gestalt. 

[Drawing 131 It is the top view of the pixel of the 
TFT array substrate in which the upper 
light- shielding film and lower layer light- shielding 
film in each operation gestalt are extracted and 
shown. 

[Drawing 141 It is the top view which looked at the 
TFT array substrate in the electro optic device of 
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each operation gestalt from the opposite substrate 
side with each component formed on it. 
drawing 151 It is the HH' sectional view of 
drawing 14 . 

[Description of Notations] 
la - Semi-conductor layer 
la' Channel field 
lb *■ Low concentration source field 
1c Low concentration drain field 
Id - High concentration source field 
le High concentration drain field 
2 ■■ Insulating thin film 
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too25] znmmizxtui. m^mmmmmm 
it. mnmmm^mmzm?vm^i±xv7'<y°vi 

m&izmmztix \ <ox\ mmE.^&%.mzmfem& 

[0026] ^^{i*^W«^3K^gOffic7)«|«T" 

mmm^izmi&mmmmh7> ; Jx?cr>±.miz 
mmisnxti *)wmcoimnmMZ'j'-%< t t»msm£ 
&M^&mm&<7)±.mmxm?:mizfi$z.x&><). frie® 
^«fi{ffl«*«S{±. mi±.mmitmzmmzti. Mte 
±.mmxmZ'ftLx®%.mmz&k-i*tLX^h„ 

[0027] £co®«lfcJ:*t<£ . S-BXO&BBDffitt 
it. Y?>i?x?<?>±MiznmZ1xtzi&f-1k. xh5>f 

—lcr>mm£%*ii-Z h A^rtgt ^r-g. . ZlXftizZW 

mfemmmmnm t<Dm<va>?7h$:tti&. mz 
zcoxo izmm b?>vx? *>±mzmm s titz±m& 
Kmzm&gfii&igLtLxmm-rzzizizi*), mm® 
&cr>mm#mmmkizmibiz . ^ l> a ^jg s * co 

[0028] Wi^it^^M^m^^mm^m^mmx 
it. mmm^izisif&mMBmhjyi'AfcvTmiz 
mmttixxte vm***iwm&n~f : «»hmi mm 
&<7)Tm&%mimzffiz.xt5K>. msm&xBt.m&a. 

ftLxm$mvuzf$k znx^z. 

[0029] ZOtmtZZtltt . #B5g«O#0l!P®ig 

7ttxitB ) tt%t' coT®mftmiz£ *)'_>,-%< t tas^w 



[0030] alsllfflo^dMSMSKiOflKOSiaJTU, l?T 

ieB^mfiffl!J^s«fiiat/HuiBii«*ffiffliisa««i<o 3 
bmmmt\3\~mfrt>&f&ztLX^& . 

[0031 ] ioJBfflHciiiHr. -^rco«ffi{±. 

ymmmt if - ymiz^-m 1 x&mtt v » . 
[0032] ^minwMX&mwcomnfgmTit. m 

%tejj<nmmt. mm*mi*mtm-mfrt>mf&ztix 

[0033] zcommiztitni. -xommt. 

[0034] ^^McowsmzmmnmcomMTit. m 
hMxnnmn. m&w%&mkm-mfr$>MtfLztix 

[0035] ze>mmiz£tiii . — 3r<z>*»i. 

TO (Indium Tin Oxide) ^^^-SBS^^Si: Jl 

mmmm&m&t'rtiiz:. m&.vmmbmxmh-* ■. 

[0036] *f^<0«SWlfif^<OlBS^iJd^ 

yyisxfizmmzti&mmvmzBfS.'t&xnk. m 
ummm&izwgiztimmm&miiLk zti&mmm&m 
®mm&k mwmm&w&s.WBkizmrnfciRZ'frLxtt 

ttwmmm. z mm- z>Tmt. mmmm Yv^v^^ 

3.xmo&miznm2tL6#'*-®z&&i-?>3Mkz 

-m£mtfi-?&znvit. m-^V3>m*^mmm 

[ 0 0 3 7 ] *m\<7)%£m¥m&<?>mk*mz i ti 
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s mmfmzgm.vmmm mzm t mmvte mk 

m^o-h—^mmb^^-mb^m^t^x-. urn. 
[0038] ^^<r^s^m^<7m^)im<m<m 

[0039] c\commz£ixtf^ —-ftcr>nMfrL>^9- 

x * fc co^s# •/ r u y^'ims b%t>%\^^~m 

[0040] *^B3wfl&cott^7^gafi±iaiss&M 
aaLhfc. «^sn-rs^3»»at/T-^ 
*gfc , mzm&VT-fmzifenztitimm h 
x?t. mmmbvyitxrizmmztitzmmmmt. 
uw^m&izim, $ timm^mm£L t ztt&mmm&m 

mco^< t h^^umm^w-mmzM.xmo&.m.iz 
mmztifci<> t jayx'%:&mftmbZffiz.xtit) . mi 
mmmM.co-^cr>mmiimsimtm t mmx-mfc z fix 

[ o U4 1 Hot ; mmti,±mnRowm®mi:W)& 

&<i¥V&iSZk tfflmTf>?) . **fc<tft*:W3fcttfc <t 

y v -y Ami**. ixmmmn&mmT lt l * 3 fc 

V*drail*l3»L/c>o. I^B#fcaWfc#9ji;£ii&# 
[0042]ic7)J:3 &#?&HJ!^fl!l^«j?0fr^ST' 

<30«@{i. mssMym : &mo^2(7)^mi l zmm^tix 

[0043] :Wjj<7>,rc7)<fc o &fft3&tfftWJ*#{itf: 
tctttoj-r h mmw&fr t>w?> hhz ztiz. 

[0 044] 

iwmmnnmmi jar. ^minmummzmmiz 



[0045] < n 1 ^jfeM ) 1 mtmmz 

teii&m^ftwmnffimz^x . mit^mA^m 
mLxmm-tz. mm. m^t^m<r>mm^im 

«§L j££tfL IftSf WIT F T71^>f IK 

cottmm-i-zimcowmmcovmmx'foh. m3i±.m 

20A-A' mWMX'fo*). B4ii, H2iOB-B > Bf 

ntjii.. m3Rum4t,zii^xit. 

[0046] HltiJ^T, *3tM0Bffi££(t&ra% 

jifci«ftoH* « s wnmm 9afc ^rhsto 9 a £ 

0. If fi*WI»3tl4f-?I6 a#aKTFT3 
0£0V-Xtcfl^Wt»M$tLTV^ o r-^^6afc 
«*at»B««#Sl, S2, Snlt ^cOJitcm 

|g6aHI±^t-C. ^';t~-rte^flt^Sct9^LT 
i>^U 5 ifc. TFT3 0<7)y- hC^EH3 a*«t^ 

^NVPXWt-^Eft^-Gl. G2. GmSr. >I<7))lH 

tciSdl^-eEpatrt^ J: a Izffif&ZtiX ^ 4 . 9 

a{i. TFT3 0cOKl^-f >-tcmm^C^$il-Ci5 

•3 , ^.-f -y ^yym^x-hh t f t 3 0 ^Hia«tt 

-mt Lxcomikizm^&^titzfmu^i-comim^ 
si, S2-;-, sni^-jtfAanK-rflBfiir&TCdBdt 

$ .•(«B*^--4- ) • b cQfSX'-&m(5®m $ i% . 

[ffi^^*s^b-r& £ £ C j: 0 . yti&m t , pgw*^ 
^"Tigfc-r^.. y-TU-*v-f h^-HT'S>ita\ # 

B3IW>*ffi-CfflaP**ife«EEfclB tX XMMzm-ZM 
»*^&-C8an3*ifc«EfcJ6 tT Alt*fc>*tt4S 

•^-fcfiSb^^yb^xhSrft^^aiS'i-rs. ;;t, 

®ffi9 a fc^[6jm®fcOiafc0^$tl.4jgB B B^4i:M?iJ 

fcSw^S7o$-#iD-rs. 
[0047] xmrnmrnvizmz, wm®&7 on. r 
FT3o^Hwy (mmmmm9a) izmmztiti 
M^«iaii!is*m@7 1 fc. im<r>m<mtmfrt>tf:h 

SI^«(aiBlgo-fl?i]^S^*^3 0 0fc«gg$^BI^ 
mfi[ffl!I^a«ffi7 2 fc*>\ »«flcK*^L.T»I^EaS 
ix&£fcfcJ:Om$iiTv^. ^LT, BSm&Wg 
M«® 7 1 5.t/ia^«{4W^*m® 7 2^5 *>\ v? tlfr 
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— . «»«o*d < t f t 3 o tmatt- &*m#;m<r>* 

[00483 02tCi5WC, ttSufc^BcOTFTTU 
fflgJitCti, V h U 7X#l=^C0SSBJ!3:»SI««S9 
a (£ltffi9a' JcJ: 9^***3*i.TVV& ) jWR»76 

«fi»«WC* Lft l a ' fcWft-r * i d 

i: *««««-C»i. j£3!BBi3 a 

TV»4) . ^5£*l3ai:r-^IS6ai:<7) 

a*^'-h«fist LTttfaKSSixftiffiSltX-* -y^-y^ 
ffl<0TFT3 0#l£tt£>flT^&, > ffi. S2T1i. 4^ 
cOHUi<7)|*k q&±c?)ffi^(c-3V>T^. TFT30. # 

TO:«»:tft3 0, «W§*7 o*W|f3ai 

[00503 0 1 t=jSLfc*Miil3 0 

0 £ & ««tt<7> _hS jE3£H 9 0 *M t^CD J; 3 
ffiSJbtCfcVvCT FT 3 OcOJiMWc ) «-H««flgcO® 
^^T^tffclHtkftTfc^ TJfjtftHl 1 a 
t> (f^cOj:3(C*feii(C*3^TTFT3 0tOT«fflI 

M9 oat>'T®3i3KMi i ate**, mm. ti <f 

, Cr (?UA) . W (^Vjrx^x-) , fa 
i?V?)V) . Mo (ty7"f» . Pb (») 

tz%><7)?$ti>htch. ^mmmmxn. «tz±mmxm9 
ffl&n o <ti> immxm 9 0 immmm**t> 

i>j£g#S>&*\ T«ig3feHl l a* { ;gft&3 0 
0 b LTO«fi££*fc& J: 3 «tSOTSM. i£ 
£4*5: < t i>T«ig*)«l 1 a Sr»«tttm*»4>»jjW- 

[00513 m2 &t>m4 tzTjk-tx 0 tz. ^mmmmx- 

itftlZ. TFT 3 Ocoy-b^»t5fi£r)±JiWc s ><y 

a^A^^&^^^-sso^mtt^nrfco, 
m-mfrtoWm®&7 o<r>wrnm.Gi.m®mw.m7 1 a*?g 

M7 0 SQlIfe&BftW&M:*! 7 2 *XT V * %> . 
£*i£«)iBJire<&0gS*««7 1 fc@£*ttM3ft«ffi 
7 2 t s&mfrlg 7 4 Srtf- LX WlftlEB^fLi - 1 J: 
0 . TffiWfcJtr * tft 6 a KM&S SftS&I/jt 
£H3a£fi3r&M«&:. -f-?*g6a&I>'jt3St£3a 



mZtlX^h. *ft. fttftfcR7 4tt. «i«iW5— 
200nm;fI£cOJt««?S^HTOJBL LTO§B£<0® 

em*. 

=5r & * a'- jff 8 0 & ^r-T y rj y Jf^i . TtiNM 1 Y 

*^«g7 2ti±. Jtf-ymzfi-mztix^^w 

[0 0 53 3 H25.Z/ll3(c^-rJ:d(c. f-«6a 
td. ny^^K^-^SlSr^tT^Jitf^yv-ynv 

[00543 4 ft a 2 mm 4 tz^-t «t 3 . 
fi^fiSfig 7 2 ii„ in 1 co^ftn 300 zm&?h±m 
m%M9 0 K3>^^b^8 4 £*n,-ciMR$*rc 

S*^3 0 0i: LT^«g-T&±«ii3eJK9 0{±, 
Mm«S9 a^iffig^fLftlifiS^^J^&^-ecOjflHt 

Set&JSik TFT 3 OSriBRrr^ft* 

co»t-^^^^3 a izmt-?&-rz*b<7)%&®mm 

yy y v?\m*fflW'thT : -'?mm\m tmtr 
&) izmi&zft&iEmm^nnn<ofcm{mx'i>&^ 
Kfo£m<r>i$\ii&mizmt&zti&&m&x'bmjb% 

l o o 5 5 3 Ml. :TF T3pcoTm!,zWitfe>ti&TSm . 

1 a ICOV^T t . -ecom&^lft^'T F T 3 0 izM 

Lxm&wzRirtz t zmfhfzwz^ ±.mm%m9 
o t mmiz . mmk^mm-hznimizmk lx^m 
tiiMizwm-thtx^. 

[0056] mizm 2 *»&H4 «t o . Hsm@ 
9 att. a*«^fflj^*m@7 1 $:4>m-tz> ZtlzX 
0, ny^^h^-^ssiatifssSr^-tT^^Jii 

a CO 3 felSJIUg H •< 1 e tUSWfc S?^?iXT 
[00 57 3 i^. 03lc*3V^T3y^^ 1 

®m&mm7 2tm-m. ±.mmft®9otm-m) * 
<pmmtL.xmmtx. 2m±cr>m\%3y?7b* 

-)Ufi>t>ffij&LXi>J;^. |5|^t04C*5^T3>'^^ 

h^-/k8 5{i. $m&i*:<nm%.ifimwx\ 
hi&<mmm mux, m&mzmmm.m 2tm- 
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i^mmtLxmrntx. 2^\±.<rm.nts;ay9?Y 

mmmz^mmt Lxmm-ttm. mtixmssmtm 
Hi i ooo nmmmzM<xi>. ffimfflZ— may 

9 9 V *-^T«tW4«fRW®ttt* 058 LooM 
fi^jNg^Zl-OJiLh^lS^i^ 3 > ? ? h ;I/TW&IBI3: 

^htf-^Sl-^SSico^Tii. x-y^yi/co^JK$iJ 
WffcJf 1 a<0Tffll *-;U8 1 <0i§-£ ) ^® 

mno.mmm.mm 1 1 <?)Tffl o^^b *-/ps 5 

[0 0 58] 03S.r/4C^i-J;-5^. mSufc^S 

»*, sB^TFTrwiiiot, ztiiznmmwz 

KZmWetttoW$L2 0k*m*-X\y&. TFT7H 
TFT7WM1 0t~(±. wmwM9 

So H^lffi9 a(±^!li.(i\ I TO (Indium Tin Oxid 

e) m%wffi3jimmftmmfrt>% h . ttM^mi 6 
[ 0 0 5 9 ] flwr, 2 0 ttt. *<7>3m\zm*o . 

XK$\W&2 1 **»»•}■ fcftTii "3. -ecOTfflfcli. 7t' 
y^a^Bt^c73ie[fti5!iii* t ffi?ix^iir6iM2 2*m 

H^tiX^Z. »l«WMi2 HiWi.tr, I TOM=5rt'cO 
[0060] tt$imM2 Ofeli,- WcB3-»l*H4 tC* 

fe=?ttxnx h 7 4 twm 2 m%m 2 3i 

T. ±«jg3fcSt9 0i;*{c. «f6]S«^2 0«*»^»A«* 

s h v * >m® 1 c a wsifciijb-r * . h 
a 1 mmfr^&mmicoT-fme at &wm<vm 

^®<7)oi?T-?ma.tzWi^t:Mt&m!tLXi,£ 

[0061] z<7)£oizmm.ztiti. mmw,&9 a tw 
*tsi ottt\$)mm2otcof%<,zi,±. imcoi—^mz 

A£ft, J&fy§5 0#^JiJc? fit. MftJf5 0(i, 
«fi5 9 a *>A>tf0«#^6Pin$ ixt <- vSrb^Wrsnil l 
6a^2 2tCj:'3m^gBl^«®S-i:-g». *&f B JI5 0 



vn$mm2 o*zixb<?>mm.x'Wi*)'£trt:ht&><r>. 
muz%mitm*m^m&immm^%&Wim\xfo 

[0 062] W»X-f y^>-rfflTFT3 0cOT 

fcti. TftM&KBtl 2*<SWt4>*i-CVv&. Tife^SIll 
2li, TPT7H1S1 0<^BS(i»«S*lSitfc: 
ilTFT7WS«10 CD^SCOffijgBSlCfcttSTjE 

[0063] H3(Ci3tvt. BUtX-* '/fy/fflTFT 
3 0<i. LDD (Lightly Doped Drain) «jt$:*LT 

v*jistf&fci$ti&*mfam 1 a */hh« 1 

a 1 , 5fciEK3afc¥$WMlafc*|filW-4y-Mft 
^H5:^0*eigsSM2 . ^»^J1 1 a«iiSy-Xl 

«sy-x«« 1 dMwcsjfts h i^-f ymm 1 e 

[0064] ffl£Stt(H&JroB7 2±C<4. ^ifUKV 
1 d^mth^>??y *-;U8 1 . H5t€(£ 
»S«Si7 2^ItS3y^7 b^-;u84ao c M* 

«efflj^*m^ 7iMti,3y^^b*-^85*^ 

[ 0 0 6 5 ] US 1 «ia&il*Bl4 1 ±tCti±«it3tM9 0 
tfM&ZtiXisK). ziit>cr>±lzti. m&mv-xffim 

1 dMti.nyy'^ h*-^8 lmmmmummM. 

«ffi7 l^ffltSrjy^^ h^-;P8 5#"#*Bi!?LS*i. 

2 «isi«e»sr4 2 im&ztixM^ .. . , ■ . 

[0066] lg2ilS^)K4 2±tC«7*-^»6 a# 
JftfiSitTfeO, i*J.6«±K«. iSKfillSltS 
7 l^.jltl>3>^^ h^— ;l^8 53&%M$ix^m3« 
I8N&KK4 3#ffM$ftT^!». M*ttffi9a{i, -Ic/) 
J: a fc«R$*ifc83 JHI8lteiiR4 3^)±®ti5ttf»ix 

[0067] m±£7) J: 3 

If. »rtl3tK 2 0 £ T F T 3 0 cO^-r ^-/l^i^ 1 

ig3tJl2 3, 7-*-^&6a&tf±®jg7feJBI9 0-t«t: 
ffo. flUTf. TFTTU-fffilSl Offl*^, TFT3 0 

<r>^ A-tvmm i a ' mfznttmzm o 7t* { A*f l «t 
ot^-ht. T^ii^i i axmtzffo miz. m 
m&v)* v -«sffl<7)7oy'x 9 9mxmtL<r>msm£ 
mw.*y"v x^^kit Lxmn-ishiix-mftfrik* 
ffifcthm^izte, ffeom^3fe^s*^r'jXA^sr 
m mix tzmft&ttt- x-h h 

<r>x\ ?mx$>&. ) . zlx. mxvxmit. tmR 
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TFT3 0(Cjfi^tT«S$iX^*v'N'-Jf SOt J; 
lR-f5. £il£><Ofslll. TFT3 0cO#tt*^'J-^tC 

i o £Vcf& z t fi%fc'*i< * n . m&ms&s&Kv 

£f£ bM< *A-18 0 £ T F T 3 0 t3fiSB«T»TO 
-C**«OT\ S!2i#A-Jf8 0 W3fctt£-HNc 

[0068] i *HSfe^HST<i#t . Mi£cO*D < II 

^mttfflsssmffi 7 2 1 u a > jkwmi . 5f*bhj 

ifi F-TZtl&Z blz£ 0 Jgmtt#£> & K— 7* Kyij3 
9.. *A-i8 o S^'J a yJWBHi. ^ 
Kffeftt F -r $ I, >£ k t: J: 0 awttt #3-1, V^K- 
rf^-Urjv*^^^. Z<7)tz&>. #A-Jf80£TF 

-■8 0S, J: 0 -«jfi«EST# § eOT^c^rfHTfc 

[00 693 £<0J:3&#A-J1<?)JB£JS£. lOOnm 
-300nm, if 4 L<«2 0 0 nmSStfSCl t 

*a*~18 oco^tcj; *)3&±~tz>x huxfcggfflJh?& 
t'^Si:^f>-nit^N-S8 Oco#i£(^HLTffct 
f &MS«ffi9 aOTftlB <&3Jnatt*ftl(4 3?>* 

S^«ffi«S*«® 7 2 t UT t> . £ <OgJ£<OJKifa>'£ 

[0070] miz*mm&mt,z ±tnt , *^-is o k 

J^S«^*7 0 {C Jt 0 . r-*i££6 a&U'T FT 3 0 £ 

TFTTH mm 1 0±^«{F«=ItC^Wt3S«^ft7 
OSt^OS^S. 

[00713 *mm&mxnmz^ i^twii^ 

7 2li. TFT30 COjJfMfc ffiJf $ JbTOfcfcK 9 

mx't> . ±«jg3t)8i 9 o k ®^mfi[(ai^fi€® 7 2 1 o 

|§J?>=J 7 h£k:h.6 (apfj,, 3^^b^-/U84 
£»*t*fc*>fc, ^BtttcjL-C^ft/l 1 aSren$-»i- 
7t'3''h$<t-S^®{i^^) . HC£coid(CTFT3 
0O±/f«cmJI$fi*:±/IiI#JBl9 0 £!§«SS&3 0 0 



( m 1 #m > t u-cf iffl-r* £ fc j: 0 . asw-* 
vmzmtszkmo . #^-jB8ostfBase*{&»& 

[0072] flQiT+SW^-Cttm:. ISI-v- 'Jay 
#><-Ji 8 0 £B&g«ttN&Stt«7 2 kii 

mzftffit zzbizx mmfflk<wmit j &mnmm 
&i&T*iBirt:<x9tttbmmi, ftffitz>i&&bsm 

[0073] v±mw Ltdmmmx'te. $,m.r>mmm 
*nm-r& zbizx*). wmmm 9 a coTta® ( wh . 

^g3a^r>^^tcSliAi^tS*^ TFTTW 

aasti 0. Ttm^Ki 2. siiMi4K ®2 

HfSlfeS§JBt4 2, »3JilBie«R4 3taH&*-5'C. r 
-^H6 a^OESS-1>TFT3 0^S-S^atf£ ktCj; 
OTil^S^^Ttct^t, SI3SP B 1^ia4 3^> 
IS2Jl^*e^M4 20±Ba<7)S||SrCMP (Chemical M 
echanical Polishing) SOffl^T®T^f--l. £ t iz «t >5 . 
^ V ^{«r«i S O G £ ffl V > T ¥ ^ K £ b IZ J: D . 

[0074] M^xtmmLfzmammx'ii. mm^ 

7f^fflTFT3 0l±. ntLKitmSiZ^ttziiO 

-tjuyTyj ySLtDTFTX'h-oXhX^. ite^mk 
mmx'ii. I*x>f y/fflTFT3 0co^-MS 
Sr^mSV 1 d&tfaiftg K W vmttj 1 e 11 

iz 1 mco^mwLtz^y^ji-y- hmmb Ltzw. zti 
t><r)ffli,z2mj±coy-hmm£Wiw.Lxh ^\ zco 

XotZ^rj. rtuy- b %{± h »j 7vwy— h W±t'T F 
TZffiffc?tili. i-x^Jl'bV-XRVFl'Jyffi&b 
<7>®&&(r)V--7m.%LZffi±X'£ . ^-^^omgiESrffiM 
-TS£i:#-T'£&. 

[0075] (UBSrn-feX ) <Xt. ±^<7)*D#*S^:5: 
fcowr, El5Rt>'BI6 2r#B§LT^-r^, 

5 s.t/ia 6 tt . * 1 mmmwmjtmzmwcomm rn 
2:, m4Rlm5bmml l zm2a)A-A• mw&i/B- 
[0076] ftfm5<7)jjg. ( 1 ) ^-ri 0 fc, 5^ 



(SI) 101-356709 (P2001-L0 9 



^*S14#X#H5v§.Oift 900 — 1300 'CcOaST' . 

TFT7W«1 0££t&SW^<&.g,J;?k: 

TWS1S1 0<D^M<,Z. Ti.Cr^W, Ta, Mo 

XA- 7 ^ijy/(;j:0, 1 0 0— 5 0 0 nmgScOJK 
ff, *F4L<J4»2 0 0nmOJKitoDiBE3IM«:»J«"r 

[00773 *^, TSiSftJll 1 a±tc, W£tf, 
*EEX«*BECVDife*fc:i»>TEOS (fb?-xf 
;W- sTAV • ^'J^— r-) TEB (^rr-9 • xf- 
tf-hlx-h) ijx. TMOP (f h7 • *+)V- 
• 7*Xl/-M #*^£rJBV>T, NSG, PS 
G, BSG, BPSG^rfCOvUir-h^XlK. flft 
^ 'J =J vM-^K-ft^ 'J 3 vK**»^*&T*fi*(SW8 1 2 
£?)Tfl&iie*t§ll 2^1111 WlxK^S 
00-2000nmttl.. 

[0 0 78] «t^T. Tift*feS*§£l 2±C» ^4 5 0- 
5 5 0-C. *4 L<tt«5 0 O^^Wffiffl«l*Jl* 
T\ Stfi#74 0 0 — 6 0 0 c c/m i ncO^yi^^^' 

^>-7^^^srfflv^MfficvD mta. JI7J 

40Pa(0CVD) £J;9, 7^7 7^^!! 

BaSS®**^ i^600 
-7 0 0'CtCT^l — 1 0B#^ S #4L,<*4. 4-6H# 

1 *m 5 0-^2 0 0 n mCDJIS „ 1ftV< 1 0 0 h ' 

SfcLTfi. RTA (Rapid Thermal Anneal) Srffio3t 

u—^-r——tu-ci>&\,\ zem. m%xj v^s7 
te-r s ahcje t t . vmm*?\ I l^l^cO K h 

*y&AmzJ: *) Y-TLX t>&W>. * L 
T. ^^hUVi/^^^a^x-xf-v-i/tciO. H2K 

4. 

[0079] &(CX11 ( 2 ) KTjrf <k 5t, TFT 3 0 

^moL-rh^mm u^9oo-i3o o-coa 

J9L M$.L<lt®l 0 0 0°CcDi&mt,z£ 0J»BHM-*£ 

d i b lz£ *) , #/IXfi£/l<7>»i&B^ U 3 
vKhtoi) ^WM^'javata^** (y-hJ6 

Jll aOJf£ti. 1)30-1 5 0nmc7)JS$, 04 L< 
<±^3 5-5 0nm<7>Jf$t3:9, i&N$Mg2<?)Jg3 



«. S&2 0-1 5 0nm<7)l?£. ft± L<fiS§3 0- 1 
OOnmOfStW, 

[0 080] g^x. ^a^R2fc^-r^Rjtj5tt-f?j-y 

x-v^yflzX*). 3>-^i7h^-^8 3 5r^?L^4„ 

JEfciyy (P) £J*ift»U :^'Ji/'Jnyiiit 
^WS.Xtt. P-<5f>-Src:w^y^yav«io^i; 

CO^Ux'JavjglcOjIJSJi, *n 0 0-5 0 0 runoff 
2, #4L<f£i$3 0 0nrnT'£.S>. *LT. 7th'J 
y/7 7 < StXx-y^-y^lcJ: 0. 02t^L^*D^W 
^\'^-^C0^^S3 a i;®SmefiiJW*mfig7 1 t Sr 

[0081 ] ^^TTFT30^LDDttjS5r}$Onf- 
^*/UM<9TFTJ:-fS*§1=t\ milat. jfrfffi 
SttV-^fHl* 1 bRlfiffi&g. Y W 1 c fcJBjfc 

-rs^fc, ^S3a (y-hm&) *~?x7tL 
x. PKb'covmTtmcvY-^yhZi&m&x' mt 

(S\ P-f^yS'l— 3X 1 0 13 /cm2cOK-X4tc 
T) i#ifc:J:05^ISt3aT<OimWMIl 

j; y Bsstttftfflpsamii 1 1 atx^ia 3 a h tmmt 
jgfc. wmxj /^-y^fflTFT3o^ffijj)c-r 

?»ii5?i^y-X'SiSl dZKf««KK^>f VlilSl e % 

wm-t&tzisbiz. ^m3a.&y)i>m<?>&^-?x<7Ti/ 

^M600 Sr^aclg 3 a±tc»fij£ L7tf*. PI t < P 
%¥covm7tmcr> y—j*> b ZmiWKT (Milf. P >f 
^l-3xl0 15 /cm2(7)K-Xi(;T) K-7° 
ttc. ItX-f 7fy/fflTFT3 0^pf^ 

1 d&r/^iuKHu-f y^i e zmm-ztzMz. b 

JScOT F T t LT t J; < . ^ISSi3a^7X^tLt, 

pj*>^ Bj*ym£mwz4*y&A&ffii l z£*)-t 

[0082]^ ^<l<b«0TFT3 0^^|j£l@i: 
MtTLT. nf-v^HTFTMpfA-^HTFT 

SEiaggS!llIIK^)fjaiIlgS$:TFTrU>fffifiRl 0±C7) 

[0083] Mzxm ( 3 ) tc^-T J: d (c. M^ffifU 
SS«S7 iat/^5iElS3aMmc^i)K2±t. M 

scvDa« y^x-7cvDm^i,zx r )mmkit>- , j zi 

ym (HTOi) ^y'j3ylK5r5ifM7 

4 £ 2 5 n mJJJLh 5 0 n mVJ.T?>tmWm^mZ lCtfl» 
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fit. 8ws*«7 4ii. mmm2cr>wr£!tmm 
t. msM^v^(±^jii^)v^-rix*>^«figLTt t t<, 

■ 7 4 i«S17 0l^^<^^OT> 

5 0 n raiaTO» t i 3 ttttttlt 7 4 

[ 0 0 8 4 3 ifr vt , KUttSI 7 4 ±t*HMfc«$rV 
U^l/3yJB«r«ffCVDife*fc:J:0*WUfc«, 7* 
i- y y ^77 -r at/x y^y^t i o s m 2 t* Lfc*n 
&Xta*-«8 0&tfB35e«fil«*MBi7 2 ' 
*«ft-¥-S^4W<!0«B) £&tsmfe'-<?-y<7)i'V ay 
mt-r&« ZCDV!k(r>isyaymcr>mMb 100 
nmJ^±3 0 0nmjilTS^* i S : ^L.V^\ iua;<Oin< 

[0085] iXt. IS ( 4 ) Tit. 7*hiJV/77 
aVxvfy/CiD. #A-Jf sOirSrSi-Uny 
mW.ftZl^f^&lsiS* h 6 0 1 £®j«Lfc»t. * 
EP6 0 0-C^L^*[6]*>'A ) ^jr>'fr*>a ! ^$rfiroT. II 

h. .icon?. ^A'-i8 0(:-3Utlih*-7'$^u. 

[0086] &t.. ( 5 ) tijcf «fc 0 t. b 

^ h 5 0 0 £Rfe*Lfc«t . mitt* 3ffiXf±«JEC 

VDmEOS^f^l,^. NSG, PSG. B 
S G7 B P'S'G*^^yy-f*7XI;"My U 3 
^^»K'ft>'. , J3^B^*^^5«lSiaffi*iiffi4 1 £ 

mm-h. mimimmmi 1 commit. mtas o o 

— 1 5 00nmgJKT'fc-S». 

[ 0 0 8 7 ] It. m 1 *f3l6SiJK4 1 t*H-*Rl6te 
K^X-y^i^CiO. h*-/k84£im 

^r&. -e^t*. miiip^^M4 u^ffit, t i . 

Cr, W. Ta, M oJW/P d^CO^M^JRv- U *M 

H»<04«^AK*» zj*<v ? V yflzX *)mttt l o 

o - 5 o o n mmmcommiz am Ltzmz . 7 * >> •/ y 

^77 -fSlXx yf-y^ff-Dt. H2t^Lfe*n*0f 

&*fi-y*i?t&±mmftm9 osr^-rs. 

[ 0 0 8 8 ] iXtC. X@ ( 6 ) TNi. _LJf i£7fc§!9 0± 
t. PUtf. ^EX(iMJECVDj£-^TEOS^If2: 
ffl^T. NSG, PSG. BSG, B P S G&i'Ov- 'J 

7-- h rfjxm. mifry v 3 ym>mt>-v a 

^^rl.m2®(ajg^M4 2£flMfl>. &2JIIBf&liR 
4 2cO^Jf{i, Witf 5 0 0-1 50 0 nmgJKT'ft 



[0089] ig^T. ^2Jira*e^)l4 2 tJJtJBB 

<7)K7-fX7fy/tJ:'). ay^^h^L-SUI 
£«0BK 7tS8l3a^±ii5g7tM9 0^afi^ 
ffl^Jgt fcutIS L v fc igfTt & tibb<7) a y ? 
7h*-Jl-i>. ay? 7 h*-A-8 1 tm— OligfcJ; 
•9^2 flRBtHftflN 2 tUfFW*. £ t tfT* h . 

a, siJiiBit&iftmu i±«o^ffit, xj+ftwrm 

ag£ife«lii:LT. »1 0 0-5 0 0nm<DJ?$. #i 
L<{±iKl3 0 0nmtlft«-ri> <> fit, 7tb'JV^ 
77< RVx. 7fy/tJ: 9. 0 2 izijk LWuZmig.^ 
?-ytt-t&T-?m6 a £»j£-tl> . 
[0090] ifctlS ( 7 ) IZtp-TJ: 3 t. T-^«S6 
a_b£S3J:dt. 0<Ji.if. ^£EX<i«£ECVDft^>T 
EOS^^Srffi^T. NSG, PSG, BSG. BP 
SG^rt-cOv-'Jir-b^^^M. M^^'J^^K^^k 
y'J3 yJ!^*>£>3rS m 3 Jnat&KM4 3 & . 

aB3JfifllfittR4 3«0Mff«. Mitt5 0 0-1500 

[0091] ^v->t . m3mmimm4 3izftr&fcm 

[0092] if^rC. ^3Sraife^4 3±t. Xys'-y 
^«WI«t iO. it o jR3se&3$irett8jgt£ , ^ 5 
0-2 0 0nmtfOJP$ttt«-r^.. *LT. 7*hUy 
^7 7 -fSt/x-y^-v^'tJ; 0. @2t*t^:*D#3r^ 

^&zmm<?>m&mmzm^z>i%&tz\±, a i «o 

tiv^-. .. --. , ' . .. ' ; i..y :: 

[0093] ^gV>T. H*m^9 a<50±t^'J-f 5 

t±9. EKgRl 6 (H3XtflH4#ga) 
[0 0 94] flfcfe-. H3Jtl>'ia4t^L^(S]*K2 0 

2 3&J/8li^t LTc05S?tJK (01 4Rim 1 5#Bg) 
J&*. mttt&m?VJ>.&A/*<y 9 L-Jta. 7* h'J y^ 
57^ai/xyf-^i/5-gt^§ix4„ ft. dix^O 
iSTBKti:. «mTft&^{i'5:< .Cr.Ni.Al 
&^<9&g*mcDfl!k *-.fy^T i * 7 * h IsiSA h 
lz#W> Lfc(BJ|B7*5 y ^ ^ b'<7)tt&frt>Bf& LT t J: 
k\ f^. TFTTWaSlOlt, f-M6a, 7> 
^N'-«8 0. TSil^l 1 a.*£Tmffimi:Mfe-ttl 
tf. *f[taa«2 0±c0^2igjfeM2 3^*<^fc^T^ 

[0095] -ecof*. ^1*1^2 0^Bt^t»; ^JO; 
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mmz x o » i t o&nwmm&am £ . & 5 o - 2 

0 0nmOJf$tt6S-r-S.C:ttrJ;0, *h6flW2 1 £ 

X<0. m$}®22 (H32tf/04#Bg) #7§?{££*ia. 
[0096] Jiifc^J: 3 C#Jf #JBj£SftfcT 

FT7W1S1 Ot^S^2 0fc{±. ffifiJBIl 6X. 
U'2 23&s«H-T€.J:3^^-;W (mi 5# 

[0097] JJLfcJJttliLfc ct 3 te*»7Dt^TI±, 
05<9XS (3) &lf (4) T. N-yyn>l*>f>, 

(dBftT**. »C» Xfg (4) X\ #A-«80£& 

-r ^ y a >mmft*^*7 lt<*w *vrs%*kMz x 

tiZbtfTZb. ztilzX*). ^f-ytiMzttMHix 

x^^^-msoTh-yx . tft3 oiz&mnm 

UtTFT30t £0S§# •/ 7" 'J J^jWBKI fc ^ ^=5r 
[0098] 2 SQfiJBSS) JW=. 07*^09 £# 

m tx *m&Mst&m&i.<m 2 mmmmizn ^xm 
w-th. zziz. mn±. t-*isl mm%. mmmrn 
mmm^tifzT f Tru aHR^Bss^^rBBHT* 

*M»fc«*-A-A' KHErc»*Jk-H9J*. 
fiaUcfclt&A-A' BfBHT-**. ft. H8Rt/H9&;: 

*ycj>&. £ti. H7*»feH9tfcv^T, Hl#^H3 

[0 0 9 9] H7£.tfH8l::^r i3tc. m2HM^® 

xteh-r (mz, ztuzff ~>xm2mffltmm4 21m 

nv?? N*-^84*«i?«tTfefe-r) , ftOt. ^ 
A-Jf 8 0 1 P3— is 'J 3 ^/f A^&SSjgmffiW&im 
ffil7 2*5, 3>-:??h*-^86£:frLTT;!)£3£JK 

1 1 a^S^^ixT. ECgmftKitk^ixTV^. £ 
fc. ^3ElS3afc|lI-^*^T-{i:^<. ¥8WI1 a<7) 
ft m& H W 1 a *> *lfc*«tt # 'J i/ 0 

xtiK>. ;«iMiitii 7 1 tm%mo.m& 
m.mm 1 7 2ttmmwm 1 74 srtf-LTttfiussix 



i.^fcTsa^fii 7o«?ntui.. set:. ±m 

(Mil acoTfflJPtttontli, 3^?? l-*-/P8 6 

wmmm 1 7 0 x 0 tzwxwasm 

&WM1 7 1 &trtmw* SEKtia-jfcjWfct 

a<O084»cO^f+i£tcM««®9 ai^ony^ h 
^-;U8 5*i^7L$iiTV^„ flfe^-. ilMl 7 oo 

2 ££tf*fci!ijS§£ 2 A<x -y ^yVtzl <omi2ii 

iPISSa. *fffijS«2 0^cO«B£S:-^a6T. 122 

[oioo] fe^xm2mmmtzxtutf. &mme&E 
mnmt&*'j?%< izhMmizms&t&Tmwem 1 1 
a i±. ieateisigo^^: ^>-r® i tJtsjuft 3 o o a 

1 a«±»i;L<{i. ^lHJS^®^i3^«.±JliI^9 

o corns t mmiz. mmmm 9 a ^isa$^^ffi^^K 

[0101]^, H9 t*t7ti 3 1 7 0 

Sr> ^Saft3afca^SfS«tir (L^StC) 

to f^oa^tj:^. zcoms. mm3 aizm-otz 
mmmQm&T-&mizmf%^xotz. *mfomi 

9 a TtcS^ai^ S . i (Ofl^tcBaRSS 9 a 

[0102] (^3Siife»)s) act. @i oa^ai 2 

TFT7M S«COB»^®0 
T'$>0, HI Hi, HI Ot*3ttS^N*-iiSr4"Dt-r 

&3i*mmffimzm-? a - a - btmhts> 0 , h 1 2 

-e<7)^W^t3^t^A-A , BfMHTfcS. ft. H 

msH&kn&vKk* zt-thtz#>. &m*?&Bttmzm 

R^mSMtchLtbXhh. £tz. H10*^il3{: 

fcv^T. hi*^H3 (mimmmm) mAtmtmm 

[0 103] Hi ORVm 1 1 ItZTjk-fX 0 tc. ^3^Sfi 
^S*A'-18 0' i:IH^«{affl!l«fi«ffil 7 2' k 

[0104] ^xm3mtmmizxtni. &mm<7>4$ 

all. ig^«|gcOA^4>-fHlt7FL/i^4ll3 0 0i: 
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UTOHMBfcirr*. *U-C«ft=^<-JB8 0' tins 
tttA&Kffi 1 7 2 ' t ##fli£ixT n£fctf>, £ix 

\»x<7)imabmtiz,. mzmfew&mmmmmi 2 iza 
if&ffi3®%wmzmw<-m8 o^utft3o 

[0 1 0 5] ft. Hi 2iz9ikLfcJ:oizWm®M.l 70 

t£&&3 aizntczmmztx' (L&miz) ft^a 
tizt%<. t-?®6 *izm%&m£iz0>Mz (®e 

Si*® 9 aT^SSifc^-tNs * „ .1 <0«Wl-fc:B3Wr« 9 a 
A^<7)3>-^^ h*-/H 8 5a*HJ?L£ivm.6. 

[0106] £XkmmLfcm2msm32mBmvi&. 
mimffimmnm'&kim**). rmmytmi 1 atn 
i iz&v&®m&3 oo t LTnmmz^t&wmz. 

SA&3 0 0 1 LTO^fcfcfcfcvxJiJKfceKfcfn* 
LTn&a*. &2RV : &3ntmmX'1> . IS 1 SUITES 
<0±Jf«3iaB9 Ocort*itetHt*i^a*<OBWTRtt 

TFT30 CO±TlZ±MMftm&X/Tmmy£mtf$: * IB 

[0107]i;t.I13 ^#H5tT*^HJcO#^Jt 

<mvttz^xe>n&L^wa®iz^xmw*tox.&. 

[01083013 \Ztf* J; 3 fc. #^56^1!T'{±. T 

wmm\ i a^t>*±«3S*M9 o^jc^ttfcjg*^ 
ntfe vcrwaamx r£i£;-¥mmzstx_Emw6 

f&9 0<?>m&ffiJ&frt>ti*tiiZ%:^£?t,Z (;BPip.. — 0 

m&fcm9 onm&mwb*t>i$*-iiiLtzTmmm 1 1 

it*3»««fe:*«a»±-e* ^TFT 
j£fHl|S*^<±*ffiL£Ji»>EftBl9 oas^-T'Rtf-r^^ 

xizit^xmHzftm&m^Kwz, m<omz£ 

ffiKm*&mKMft<7>}mWliAtt3tcr> J ttit,zit'<xm. 
RStftT'&fUf , T F t 3 0 CiHSEBSiifcS/ 'J 3 y 



[oho] (zvmvmmm vxtwmLt:&m& 
m7 2tmmiz, ^t&vstfv-TZixz, £ t t,z* 9 ism 

0, TFT3 0fcift«fgaSLT*,^*^>yT'J>'^^& 

iflSIHi:$rS>*n. ioidtc^^s-asosr^mttco 

H-rhy-Uay^flftft^-i^tCtt. T FT 3 0 t 
WW^S**«e6fc:«UW-f-4«jS[36»fel4» #A-Jf8 0 
£TFT3 0 (HP*>. hmffi£flfl£ir& jg2BH3 

a) fc^BKc^rttr s»^*esj« c7)^ii^ 

400nmi.XhfcTS<7)# i "iJ£U>. t£-?T. ZcDXo 

KffteRJtWLTSfttf/hS < Sr^T Life 3 > S 
KJira^)K2rffl««sffi i: •& UWz V ^RJfWtx 
■yfy^Lt, 2 5 n m~ 5 0 n mOfiV ^mJK^-T 

WIS (4) icfcwc, ^vs'-J18 0t^4^^vx 
^-r«.-t=5:<, *^*-S8 0&VMI^mfiffl!l«i«ffi 
7 2 &3rr>-l> 3yjf^tT-f ^vfl-^a^Srffo 

SILT. s8^'M3y^^h^-;^^-LT±^jg^ 

Wttoss^-i so nfrH)gsift(3*£ ~ 

[Olll] J£LldK^Lfc*Slit»SSfc:tJV^T«. E5£ 
S{2ffl!J^»m«67 2 ^'^.'N'-ii 80t IhI-v- 'J n 

iisotisi-^ynva^^m^ixTt in. 

,i?'J U r? y«*»fe«:*?aaR3 a^>^*Ji 1 a t [5] 
-**»fe®j«SixTns**, WitfiTOMtaWaSriH 

T F T 3 0 <73_hffl!l (Mitf. ?6^3 
a t M9gm{2ffliJ^«mS 7 1 1 WFdI^- M6atl 
X«tt«£S«S7 1 t«H) {;«®$ixTt i^L. 
TFT30iOTWl§nTtJ:v\ fflL. ^fii^3 

o o t: Lxmt?z>m%mt®%mB.w®mmmtv>® 
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tmzm&immm±&. 

[0112] Mtx. JMLtz&mtimmii. mmwm 

C 0 1 1 3 3 (Cftft¥£S«>gffcf*j£ ) ULhO X o te 

1:111 4&1/01 5£«KLTi»$l?-*. ^ 114 
(i. TFTTWiSl Ofc^coite^jfcSft.fc&SfS; 

mzttftmm 2 o<7m^^mmxh 0 > 0 

15ii. H140H-H' 

[0 1 1 4] 01 5Kfc^T, TFT7M1I1 0c0 
0. *<W*imiz£ftlX. «ilfW2jg*«2 3kHt 

*m**rx&fi4 5 yrx-mas^&zt iz± ot-'-^hs 

6 atWiWS-r-^«yBBBig»l 0 1 Al^nffiaiHS 
WffF- 10 2tfTFT7WSfil0 2UCiBo Tift 

TteteTzztizx o^ii 3 a zmart-zi&tmm 
mmo4*>\ z<D-m.izmm-tt2mi,zm^xwt\f^ 
tix^z. mm 3 aizimzti&imimMmtfism 
hztctitc^tttite. jsmmmm®s& 1 0 4«#-fflWf«- 

ssi o i *wmk7Km&\ o aofflt^-jTMffljtie^j 

L/C tin. SCTFTTU-fltl 0O»4— 2HC 

Bffi*^i«"i o 'aftmw&w&rzttiz^mm 

@B1- 0 4^Sro.^<'/-a6.co^£9lBIS 1 0 5#i£ft£> 
tLTV^I.. ifc. Ml4ffiR2 0 con— f-g|5co^ < i: 
t>lflfHf(C*SV^TU, TFT7M*Kl0t^i« 

2 o t nfflx-wsg.mizmwz 1 1 tnhnmmt 1 o 6 a* 

R»*£ivCV*6. fU, HI 5tc^-TJ:'5^. 014 
0 #§f^-; 5 2 J: 0 T F T7 W 1 0 l=B 

mztix^z. 

cox- ^laiEffinuss ioi. ^Biaigasiiiss 1 o a m t,z 
tatr* wm^-^me aizwrnm^zmfecvfj s 

[01 16] Jilk0 2r#B^ l/CBWH Lfc* 

i«fc»ss-ctt, T-'-^jasgKiiniKi o i Rr/Tzmtnm 

HMf&l 04JTFT7WSS1 Oc7D±Kl£(t£ft*>9 



fc. M-ilfTAB (Tape Automated bonding)S^±t3 
^SilfclHttfflLS IK, TFT7WII1 OOjf 

r/mmmzmfctz. j: a t lt t> ± v \ arras* 

2 0 <9t£#t:fta<AStr ■?> T F TT U-f K1£ 1 0 <9 

aat^ajftfr&atH**. m*.\z. tn^-k v 

A (Vertically Aligned) -t— H. P D LC (Polymer D 
ispersed Liquid Crystal)^— K^OKrfl^— K^. J 

[0117] tA±mwitz&mM&mt,zi5if$>mmx& 
mma. yuiSjLpfizmmzti&tetb, 3&cr>m5&e 

? 5 J-*ftLXimZtvktt<W&ffifltX:b LX& 

*A&ii$ti&z\tiz%&. &-?x. zmsmmx'te. a 

i*]SI2 0t, XJ-y <j\s?iimft>tiX^%\.\ L 
frLKtfh. m2M%.&2 3<7)B&L%tiX\,v5:\ l ->Wmm 
M9 at,Zttft^&mfevmtzRGBcr>A7— y a 

£ <d<£ a (c-rtttf . ro it * ^ ^ whwieMs^sts 

SK3^iSg£iSffl-C£S. Ml«aS« 2 0 ±tc 1 W 
*\ ft4^i±» TFT7WSS1 0±c73RGB^|tl 

*M%.<7)Mm))m£ft±-t& z t x\ wt>\,*za&f&& 
mtimmxzz. miztti. misi««2o±^. mmt> 

&mm ix . R.GBfi*# o wt.y$;9 uj. -y a >v- 

[0118] aWWWi. ±3fiLfc4H«l9B»fcBR6*l.4 
X'h *) » -J-O J: a MOSSfPflr o «^3fe^®St>*-E-c7) 

[01] *^co» l ^Ji?gfficoS^3t^gS(ctJttl» 

[02 ] m i HM^^com^Tt^ffitc^ft^^-^ 
coffli^g-r s isscco® mm^m mx-b h . 

[03] 02C9A-A' Bf®0T'*>-S». 
[04] 12C0B-B' Br®0T'^-S„ 
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tefth&jimz&ii&TFTTi'-iws.mn&m*. m 

425.^05 tUmzm2 <DA- A' Stffi&lXB-B' Br 
fflt3:ttl££^T:f;-ri§EI (-£tf)2) Tfol. 

[Ei7 1 mzmmmmnm^t'm.mznwh?-? 

^1SK&^£1ii&cDW*S^¥ffiEI-CS> £ . 
[08 3 ^2HJS^Kstfcftl,^ys;-)l$r4.^i:-r-5.± 

im9im2mm&m<?>mmt l z&v&m7<7)A-A' 
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